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ABSTRACT 

seventy field activities, pertinent to outdoor, 
envir<m9ent4l_ studies, are described in. this compilation* Designed 
for elementary and jianior high school students, the activities cover 
many discipline areas — science, social studies, language arts, 
health, history, mathematics, and art-^and many are multidisciplinary 
in use* Topics range from soil study, animal traces, and watersheds 
to ecosystems, food chains, and succession; from maj^ing, stream 
surveys, and effects of air pollution to listening, expressing 
textures, and community profiles. An introductory page for each 
activity lists the learning experience (topic), curriculum area(s), 
grade level (s), and ccmceptual theme* .Following this is a detailed 
account of objectives, unit concepts, background subject information 
or probl^ id^tif ication, materials needed, procedures for ' 
condt^ting the field activity, nus^ous questions, and follow-^p 
activities* . (BL) 



FaMED FROM BEST AVAILABLE COPY 



NOLDE FOREST STATE 
ENVIRONMENTAL EDUCATION CENTER 
CIJII&U TOWNSHIP, PENNSYLVANL; . 



US OCPAilTMENT OF HEALTH 
EDUCATION A WELF AllE 
NATIONAL INJTITUTi OF 
eOCCATtON 

TMIS DOCUWENT MAS SEEN REP^O 
OUCEO EXACTLV AS RECE»VEO PROM 
THE PERSON OR ORGANIZATION ORlGlN 
ATING IT POINTS OF VIEW OR OPINIONS 
STATED OO NOT NECESSARJtV rEPRE 
SENTOFFfCJAL NATIONAL INSTITUTE OF 
EOUC XTION POSITION OR POLICY 



ACTIVITY NUMBER 



PiVGES 



LEARNING EXPERIENCE: Microscopic Aquatic i\niiaals 



CUmCULUM AREA 



Science 
Life Science 
Biology 



GRADE 



leveI 



5th 
6th 
7th 



CONCEPTUAL THEHS 



Fresh water habitats are natural environoents 
In which comaunlties of both plants and 
animals live.. 



OBJECTIVES 

At the ccnpletion of this activity^ the student should: 

1. be able to observe r.icroscopic objects and organisns- 

2. 'demonstrate ability to use staple nagalfying devices. 

3. be ible to distinguish between microsccpic animals and 
plants. 

4. be able to describe nare than one microsccpic pond animal* 

5. recognize bodies of fresh water as natural habitats of 
living ciicroscopic plant and aniisal cocmunitiea . ^ 

6. realize that an aquatic habitat supplies the proper life 
needs to the microscopic animals living in it. 

7. recognize that microscopic animals are so simple in 
structure that they do not have brdy coverings and 
distinguishable b^dy parts. 

♦ 

8. realize that there are means of lcc<^otion other than 
legs, wings ^ and fins. 

9. be .itle to explain the following terms: 

a • microscopic 

b. protozoan 

c. algae 

d . magnify 



UNIT CONCEPTS 

!• Fresh water habitats are natural environments in vhlch 
coomunltlea of both plants and animals live. 

II. Animals can be found in alniost any body of fresh water » 
whether it be temporary or peru**»ent, large or small* 

III. Aquatic habitats provide the animals that reside In them 
with all of their basic life needs. 

IV. We should try to disrupt natural bodies of water as little 
as possible because we are disrupting a natural CQOBunity 
t>f living things make their homes in the water. 

V. Many cnimaXa live in fresh water throughout their lifetis^. 

VI. Some animals are so tiny that wc must use magnifying 
instruments to see them. 

VII. Microscopes and other ma^lfyli^ Instruments cause ©icro- 
0 scopic organisms to appear larger » thus enabling us to 
observe them more effectively. 

VIII* Many animals are so simple in their body form that they 
do not have distinguishable body parts such as our own 
body has. 

IZ. Microscopic animals do not have complex body coverings 

such as skin, fur» or feathers. 

*_ 

X. Microscopic animals can move very quickly even though 
they do not have logs or wli^s like larger animals. 

XI. Microscopic animals feed on tiny bits of plant and animal 
material found in the vatet. 

XII. VSoat microscopic animals are not brightly colored. 



MICROSCOPIC POND ANIMALS 



IHTR(H)UCTI0N 

One of the uost fascinating aspects of animal life involves the 
discovery of microscopic aninsals In a sanplo of fresh water, tost 
siaall children have ncvor seen protozoans, rotifers and othar smll, 
fresh ^tcr forins of anljaal llfci aiui you, as a teacher, will thrill 
to their imas^ent as they see these forms for the first time. 

Collecting can he done as part of a field trip you my take with 
your class. Saaples taken from s^eral different aquatic sources will 
provide interesting variations In kinds of microscopic anlnals present 
in them. 

A. Collecting 

1. Preparations 

Any sample of fresh or stagnant vater will contain at least 
some. microscopic anis^l life In It at any time of the year. 
During the winter, most of these forms develop some kind of 
protective cyst or spore to tide them over the cold teooera* 
turea, but these forms will **hatch*% so to speak, after being 
kept in a warm room for a few days. 

The only equiptaent you will need is any kind of a wide nouth 
jar, with its lid. Clean the Jars be^jre using them by 
washing thoa with a dct^gent. Rinse with tap water several 
times 9 then once with distill^ water, if you hmre Booa avail* 
able. If not, boil the jars In tap wter for 10 to 15 minutes 
before using. 

2. . Where and What to Collect 

Potids and Lakes - be sure to gather some of the plant debris 
from the bottom mud; also, a little of the 
mud# 

Streans - along the edges of quiet pools . Collect the sam^a 
material as above. 

Roadside ditches - collect some of the s^um on the surface 

as well as a little of the edge and bottom 
debris. 

Temporary pools of standing water - same as for roadside 

ditches. 

Of course, bo certain to get a suitable amount of the pond 
water Itself as a culture medium. About a quart is enough* 

3. Wh^ to Collect 

Anytime of the year. The richest collections will be found 
early in the fall (late Septoaber and October) and again in 
the Spring from late March on. 
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B. Culturlnp 

1. Hov to Culture 

a. Aquarlun Cultures - if y^u wish t? study a Irirger sample 
of fresh water, nicrcscopic anliaals collect enough pond 
yfater and debris to fill a small glass aquarium of about 
1-2 gallon size* Allow the sample to stand in the aquarluo 
for 1 to 2 weeks before examining it. Aqtiariun cultures 

do vary well if a few aquatic plants such as Cabonba , 
Elodea or Myrloph:ylltBn art added at first. 

b. Culture dishes or jars - allow the cultxure to stand In 
the open for approximately 10 days to 2 weeks before 
exaoining it. Add a small amount of^bolled lettuce or 
beans to the culture at the start of th^ culturing period. 

NOTE: Bacteria in the pond culture will feed on the 

decaying vegetable mtter« In turn, the protozoans 
in the pond water will feed on the bacteria, thus 
rapidly increasing the protozc^an population. 

2* Special Protozoan Population 

^a^^b-^ • collect the® from ponds or temporary pools of 
water (such as roadside ditches) ^ich do not contain too 
much decaying org^^ic natter* Clear water pools arc best* 
Scrapings f ro;ii the base of the stalk of cattails or the 
underside of floating vater leaves^ such as water Illy, 
are good sources. 

Place the plant material and pond water in culture dishes 
or jars and add 2-4 uncooked rice grains. Wait about 10 
days before examining the culture. 

b. ParaiMiciup - collect scum from the surface of quiet bodies 
of freph or stagnant water* Place the sctss, with water 
from the same locale, into a culture dish or other suitable 
glass com:alner. Let the culture set for 10 days to 2 
weeks. Tou may use the vegetable material infusion 
suggest^ previously or add 2 small pieces of bark from a 
rough-barked tree, such as elm or silver maple. Select 
the pieces from the shaded dark side of the tree having 
a coating of green scum on it* (Ihis Is an unicellular, 
colonial form of green algae called Protococcua) * 

3. Coamerclsl 

If you do not t^ve success in culturing, you may order pure 
cultures of Ameyeba or Paramecium from a biological supply 
house. Catalogues can usually be obtained from the local 
high school biology teacher or by writing directly to one of 
the supply houses. A good supplier located in this area is: 

Cdroli4ia Biological Supply Company 
Burlington, North Carolina 
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C. General Culturlns Techniques 



Keep the cultures at a constant t jniperature, between 60*^and 75^F. 
Room temperature l3 best* Ifcdlip light Is lieal fcr the cultures* 
Darkness is net dctri^xnt^^l. Keep the cultures avay frcn strong; 
li^ht sourcef>» 

Do not expect to mintain your culture f rr any extended period of 
tlxse. You will do well if they flourish for 3 to 4 weeks. 

D. Stxi^yini^ Your Cultures 

1. Usin^ the Microscope 

Most elcnentary schcols have access to steple compound 
nicroscopes* Use of these instruments is essential to oaxliaum 
learning opportunities from the studies* Uhilc a few if the 
protozoa are visible to the naked eye, children of this age 
are generally not skilled enough observers to detect the 
presence cf these tiny creatures. Certainly, they could ob- 
serve very little about then in this ctanner* 

In preparing the children for th«^ concept cf ma ffliif Icat ion ^ 
this writer supriests thf%t t!ie teacher allow the children to 
use sinplfc tripod aagnifiers, other types of magnifying instru- 
laents or a '^Sherlock Holmes spy glass*' (raa^nifying lens) prior 
to introducing thc^ to the nicrusccpc. Have the children 
examine small obJ<:tcts such as newsprint, cloth, rocks, sand, 
bread or other appropriate laaterialB. 

2. Preparing the Microscope SlidL^ 

Clean the blank talcrcsc^^pa slides thorciighly and rinse and 
dry* Do the sane f r»r the ccv^r slip * 

NOTE: Plastic cover slips arc excellent for this 
purpose as they do not break* 

Add a single dr:»p of the culture (from the scun on top) to 
thj cantor of the blank side usin^; a sinple aedicinc dropper. 
Do not pluce a large dr '^p on the slide as it will spread out 
from under the cover slip. 

Place the cover slip over the drop on th^ slide and exaolne 
utkier the low power objective of the aicrcscope* 

At first, allow the children to observe the ranid moving 
organisms. To sVm dovn such rapid iaovers as Paramecius^ you 
may use the following technique: 

A^d 1 drop of a 10% mc^tnyl cellulose solution to the 
drop of culture medium befcra placing jthe cover slip 
on the microscope slide* The methyl cellulose is very 
viscid, thus interf erring with the free mov^&ent of the 
microscopic animals in tha drop of culture trndhm. 
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Th^ 10% s: luclon is made by dissolving 10 r^rams of 
ccnmercial methyl callul so in 90 nilliiit^rs (al) 
of witor. Hcthyl cellulcsa Crin be purchrsatl ccn- 
taercially frrm i scientific supply house or cen be 
ocrcu easily obtained by askinr th^. bloi'^^ cv 
chcLdstry tcncher at your l^cil junior or senior 
high school* 

What to Observe 

Unless you are using a pure culture purchased f roa a 
biological supply house, ycur pond water culture is quite 
likely to contain a highly varied collection cf laicroscoplc 
aniinals and plants. 

In directing the student's observations, it would probably 
be best tc call their attention to the larger moving forms 
A animal life at first. Host visible arc likely to be 
such f oms as Amoeba » Paramecium ^ Vcrtlcella > Colpidluo and 
Euplotes . Other foms are also likely to be present in a 
vigorous culture. 

While you my wisli t: Identify seme of the coi!iiion forms, it 
probably ^-^uld ba best not to co much beyond referring to 
most of them as simply protozoans . (Protozoans are one 
celled animls* k few species form colcnles). 

Along with the species llst^ abL>ve, ycur culture will 
undoubtedly contain many other forms of tiny animals. 
Frequently observed are such fcras as rotifers , g;3strrtrlchs 
and several comracn crustaceans such as Cyclops and Daphnla . 
These forms are multicellular (or more than 1 cell) but still 
nearly invisible to all but the most skilled observers. 

Many microscopic plants are also likely to be present in 
your cultures* l&st of them will be either foms cf blue* 
green or Rreen algae » with the notable exceptiim of diatoms » 
which are golden-*brown algae « 

Most of the plants are not nobilc and it will not be 
necessary to dwell on observation of them, except as student 
interest dictates* 

A detailed listing of various forms of animal and plant life 
that rdght be observed in ycur culture is beyond the scope 
of this activity. Instead » you may well benefit from the 
use of an identification key book. The following references 
are good n^*^^^^! assist you in Identlfylt^ sone of 

the more common frrns that may be present in your culture: 

a. Field Book of Ponds and Streams - by Ann Haven Morgan 

b* Mew Field Book of Freshroter Life * by lacts 

c. Beginner *s Guide to Freshwater Life - by Hausnan 



All listings sbove may be ordered from^ G*F. Putnam's Sons 

New York 16, New York 



Llvlt> / > Thlor,s - HvW to Knew Them - by Jaques 

e. Hoy t ■ Kn V the Protozoa - by Jahn 

f . Hoy tc Fgi^^w the Freshwater Alg:ae - by Frescott 

All listings d_ thr:5Ugh £ may be c rdcr^ic? frcm: 

Htea, C, Brown Codf nny 
135 South Lccust Street 
Dubuque > Iowa 52003 

^The Golden Nature Guides series contains ^ new 
publication entitled Pond Life and can be ordered 
from: 

Golden Press 

New York, New York 

Helpful Hint 

The local junior or senior high school library 
or biology departnent often has oany rf these 
books on hand as well as other useful keys* 

How to Observe 

You will probably need tc prepare the aicroscope slides for 
the children. If possible, try to have more than one 
microscope station available ^ thus allowlns the children 
to work in smaller groups* This will all^ each child nore 
time to observe the anlmlSt A series of short observation 
periods over several days will likely prove loost successful 
for the children* 

General Observations 

Do you see anything moving? What color is it? Hew fast is 
it moving? In what direction? Does it seem to travel in 
straight lines or does it change directions often? Docs it 
ever stop and rest? What does it seem tr» be doing i^*en it 
steps? What makes you think so? How duos it move. 

Do you sae other forms? Are they the same color? The saine 
size? The saae shape? Do any of ther? change shapes? Why 
do you think they do this? 

Are any of the forms you see not moving? What color are 
they? Do you think tht^y are plants or animals? Why? 

Do any of the forms th«it move have arms, legs, head^ tail, 
eyes, ears, nose, mouth? How do yon think they get their 
food? What do you think -^uld happen to them if their water 
supply dried up? VAiy? Do you think these animals breathe? 
How? What makes you think sc (ur ^ot)7 

NOTE 5 At this point, it would probably be wise to have 
children compare what they have seen* Introduce 



the term pr ctozran for the rsicrcsc'plc animals. 

i\lsr ^ try t" v.stnblish the conce-^t of relative 
size cf th;.G«- forms as compared tc themselves, 
la 'i:;infj this, usltig i series of decreasing 
size objects or anicals to develop a sense cf 
cctnparativc "snailncss" will aid the children 
in grispins the idea of just how small these 
"little f-^llT^s" are. 

Follow Up Activities 

1. Have the children bring in small jars A water from sources 
around their homes. Repeat the procedures above for 
observation. 

2. Use experience charts or cither such stcry techniques to 
summarize the children *s observations. 

3. Have the children draw what they saw. Follow this up with a 
show and tell session tr. allcw the children to describe 
their drawings. 

4. Show the children prepared drawings of some cccsnon aicroscoplc 
animals and discuss with them some of the peculiarities of 
their individual ferns. Most junior and "^enicr high school 
science cepartments h,^.ve excellent 2x1 ^slides, f ilms trips ^ 
charts, or other pictures of many of the more coiaiion forma. 

5. Return the pond water cultures to the places frcna which they 
were originally collected* This sh^ld inipress upon the 
children the realization that natural habitats arc hooes f^r 
other living things / jt^t as their neighborhood, is for them 
and thus these environments should be shown the same respect 
and consideration that the children would eicpect their homes 
to receive. 
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MOLDE FOSEST STATE PABK 
ENVIBONMENTAL EDUCATION CENTER 
CDHBU TOWNSHIP, FENNSYLVANU 



ACTIVITY NUMBER PAGES C% 

LEASHING EXPEBIEMCE: Pond food chain 

CnKRICDLint ABEA : Science 

Sddel Studies 

GKASe LEVEL : 4th 

Sth 
6th 

GORCEPTUAL THEME : All things in nature itttsst be cy^ed. 



OBJECTIVES 

Given a list of organisiM from which to select, children should be able 
to: 

1. Construct at least two simple food chains, each of which includes 
at least three organisms observed in the ponu. 

2. To recognize the organisms present in the pond. 
TOUT CONCEPTS 

1. All organisms are dependent upon one another for survival. 

2. Big animals eat small animals, small animals eat smaller animals. 

3. Green plants are the only organisms that can manufacture food. 

4. Greet, plants capture the energy from the sun. This energy is 
transferred to all other organisms. 

5. Organisms can be either producers, consumers or decomposers. 

PBOCEHIRE 

Materials Needed 

Dip net, enamel pans, plastic containers, hand lens or stereoscopic 
microscope, field guides, pencil and notebook. 

ACTIVITY 

What signs of animal life do you see on the surface? In the water along 
the shore? In deeper water? In the air over the water? What are these 
animals doing? Watch for indications of what they are eating. 

On what are the fish feeding? Why do you think so? Scoop up a panful 
of water. Look at it with a magnifying glass or binocular dissecting 
■Icroscope. What signs of animal life do you dee? Where do these fit 
into the food chain of the pond? About how many of these would It take 
to support one fish? What would happen if we stocked the pond with more 
fish? Do you think we should? 

Scoop up a panful of imid from the bottom and examine it. Examine decaying 
vegetation and undersides of the leaves of any water plants. Examine the 
algae (with a magnifying glass or with stereoscope). Where do these 
organisms fit into the food chain? Are they part of the chain only if 
they are eaten? Why do you say this? What do you suppose they eat? 

Do any birds seem to be getting food from the water or because of the 
water? What would happen if there were no birds? 
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Ar« any animals feeding directly on plants? What did you observe that 
made you think this? 

Where do the plants get their food? 

Da the anltaals contribute in any way to the plant life? Hr/w? 

What are the producers in the pond? What are some of the primary 
tonsmers? Secondary consxxmers? 



IBa£K-\Jf ACTIVITY 

^ Jn^the Classroom ; 

Make a bulletin board food chain. If each of your classmates draws 
ae^eral attfaaatr or-plant s s ee n at the -potid»-y^ u - can conn ect them ^ith 
%TtWB to shov what eats i^at. 

Investigate food chains in your back yard, in the school yard, in a 
wooded area near you, in a comer lot, on a farm. 

Set up a "hay infusion'* for classroom study. Place a small handful of 

^ ftimo^y hay in a larga agate ar^ p yrex s a u ca- pan"<do- not -use me tal) . 

Bilng to a slow boil and cook for 1/2 hour. Cool. Pour into^ aquarium 
or %rlde mouthed jars. When a scum begins to form on the top "innoculat< 
the Infusion with a small quantity of water from a pond or outdoor 
aeuarlum* Be sure to inclua^ some debris: rotting leaves or twigs, 
mud fxGta bottom. Replace the water that evaporates with distilled 
water. Keep aquarium cool and lighted, but avoid long periods of 
exposure to direct sunlight. An occasional pinch of powdered milk 
— — may^br a^ed if needed to provide 1?ood for bacteria. 

An alternate study would be a Jar of duckweed (obtained at pet stores) 
^tti-snalls. Keep this covered and in direct sunlight. 

These provide a constantly changing population of microscopic organisms 
— ^^or ^tudy. Topics for investigatton could indiide: 



Why does the population of paramecia, etc. increase, and then 
drop? ^ 

What will happen if we Introduce many more snails? Remove the 
snails? Add goldfish? 

4)hat 4vappens when oil is-apread-on the surface of a pond to kill 
mosquitoes? Experiment with a drop of oil on one of the hay infusions. 
What organisms besides the mosquito larvae woiild eventually be affected? 
Why? 
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What happens when an insecticide is used? Which has more widespread 
effects: the insecticide or the oil? What are the advantages and 
disadvantages of both? 

H«V" children collect pictures that show misuse of land and streams 
and discuss what might be done to prevent this waste. 



"OLDE FOr^ST STATE P4RK 
E'^IVIRONME'TT.^ EDUCATION CEIITE". 
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ACTIVITY NinffiE'l 3 ? \GES 6 



LE.\iaiING EXPEDIENCE: The Drain Board of the World - ''The Water shf" 

CUimiCULUM x\EI:A : Science 

Social Studies 

« 

GRADE LEVEL ^ 5th 

6th 




COHCEPTUAL rrlEilE 



Pollution is e. social problcn. and the efforts 
of society arc needed to control it. 



OBJECTIVES 

Upon completing their study of the watershed activity the students should: 

1. Understand what a watershed is and what it includes. 

2. Recognize the importance of a watershed and its interrelationship in 
the web of life. 

3. Recognize and become aware that good watershed practice: 

a. reduces soil erosion. 

b. reduces flood water and sediment damage, 
c* helps wildlife and improves woodland. 

d. eliminates stream pollution. 

e. promotes better communities. 

f. provides improved recreational areas. 

4. Recognize the importance of improving the quality of our water. 

5. Recognize the sources of pollution in our water systems. 

6. Acquire an understanding of the water cycle. 
CONCEPTS 

1. Water is our most precious resource. 

2. Water is basic to all life. 

3. Water contains a great deal of energy. 

4. Water is used to carry out many jobs. 

5. A watershed is the drainage area contributing to the supply of water in a 
stream or lake. 

6. A large watershed is made up of thousands of smaller ones. 

7. The watershed supplies all living things with the water essential to 
life. 

8. Water is made available to living things through the water cycle. 

9. An over loaded population density will overdraw the underground water 
sijpply and pollute this supply by introduction of sewage. 

10. Pollutants change the character of the stream as a habitat for organisms. 

11. Poor land management destroys the quality of our water resources. 



PROBLEfl IDENTIFICATION 

It is raining outside and water is accumulating in puddles. Charles and 
Michael are playing in the puddle and probably do not realise that some day when 
they take a bath or drink some water it will be the vary same water in which they 
played. How does this happen? tVhat is our source of water? 

As a young person, you probably had a favorite mud puddle in which you 
liked to play. The part of the yard from which the water drained into the puddle 
was its watershed* 

Perhaps a small stream runs by your house^ It may have been dry most of 
the year or it may have flowed continuously. Water from a few .-^cres drained 
into the little stream. Those few acres were its watershed. This small stream 
and others like it run into a larger one. 

Small watersheds make up larger ones. The Mississippi River, for example, 
drains a watershed of about 1,243,000 squire miles. How many square miles drain 
into '/war watershed? 

Water covers three fourths of the earths surface, and evaporates from all 
exposed surfaces, from plants and from many other living things* This water that 
evaporates is changed to water vapor which eventually falls as .*ain to become 
part of our watershed . - These events are cyclic, hence the water cycle/ 

I am the daughter of earth and water, ^ 

and the nursling of the sky; 
I pass through the pores of the 

ocean and shores, 
I change, but I cannot die. 

In essence, the poem describes the water cycle, and true, the water does 

not die. However, man has literally exploited this natural resource to such an 

extent that we are faced with the possibility of running out of usable water. 
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PROBLE?! DEVELOPTffiNT 



Establish a Junior Watershed Association in your classroom. Organize a 
conimittee consisting of teachers t parents and students. 

PREPARATION 

1. select a name for your organizatiion. 

2.. select a geographical area to be served. 

3. establish objectives for your organization. 

4. identify present and future problems in your local watershed area. 

5. publicize your project. 

6. enlist help from community organizations. 

PROBLEM I?lPLEfffiNTATIO?f 

Allow the students to carry out library research to establish background 
knowledge for the study. They should seek answers to such questions as: 

1. How is water used? 

2. What is a watershed? 

3. What is the* nature of water? 

4. What is a water cycle? 

5. How does water support life? 

6. What is water pollution? 

7. rtow did the water became polluted? 

8. What substances cause water pollution? 

9. How did man contribute to the deterioration of our water resources? 

10. How important is the watershed to us? 

11. What must we do to solve the proulems of water pollution? 

12. What is energy? 

Allow the students to speculate on the answers to these questions and 
through their research, find answers to them. From their study they will 
undoubtedly raise many other questions of which their answers should be 
based on the research done, data collected and discussions held in class 
and with parents and community representatives. 

USE YOUR LOCAL CCTMPIITY AS A RESOURCE AREA TO DEVELOP THE LOCAL PROBLEM 

1. Enlist the help of the locnl watershed association in your community. 

2. Enlist the help of other community agencies or resource people* 

3. Provide each student witk a map of the local area to be stud ed. 

4. Allow the students to draw a diagrammatic map of the local area 
showing the watershed area. (Note: You may want to enlist the help 
of a cartographer to help the students develop mapping techniques). 

5. Allow the students to determine the number of square miles included 
in the watershed area. 
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6. Allow the students to determine the type of commnlty. Wh»^re are 

farming areas, Industrial centers, and residential sections located* 

7. Have the students determine: what the zoning laws are in the local 

comnunity. (Once a$dln» a person from the local community can be 
used as a rcsouxce person). Have the students find the answers to* 

a* House coda for building - what ininimum aEiount of land must be 

used iin which to build a house, 
b. Type of watat and Sewage system used in the coumunity. Are they 

adequate? 

c« Nwnber of people in the community. 
FIELD ACnVITIES 

1. Visit streams and ponds to carry out a stream survey to determine: 

a. What lives in a pond or stream? 

b. If there is any physical, chemical and biological evidence for 
pollution. 

(Note: Refer to accompanying activity for aquatic study). 

2. Visit other resources in the community associated with the watershed 

area. ExMple, sevage treatment plant. 

FORiiDUTIMG A CONCLUSION 

From their research and data collecting have the students determine: 

1. If the population density is too high for the region to be supported 

by the '/-iter shed.. 

2. If the local watershed is polluted? If so, are the causes? 

a. How did the community contribute? 

b. How did industry contribute? 

c. How did man, as an individual, contribute? 

3« Uhat are some possible aeans of correcting the problem. 

The students as a class should submit a fonoal repprt of their study: 
perhaps to the teacher » the principal , local comEftinity otc. The 
students can present a program for the parents of the school (P.T.A. 
meeting) or any interested people in the community to discuss what the 
students have Icarnc-d in this study. 

EXparoiNG Tffi_P30BI^^ - TO REItlFORCE TEE cr NCEPT 

1. Conduct a survey in your class to determine how much water is consi;aned 

by one individual per dayt per month; per year. 

From this determine the water consui!q>tlon by all the students in the 
school, by tha comnunity. 

2. Have the students make a list showing what demands are plac^ n 

the water supply in your community, ^at individual demand utilizes 
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the greatest amount of water? 



NOTE: The average city dweliing family of four uses about six 

hundred gallons of water each day* Industry requires some 
five gallons of water to produce a gallon of gasoline, ten 
gallons to produce each can of vegetables and twenty-five 
thousand gallons to process one ton of steel. 

3. Have the students study the water cycle. 

4. Show a flla or film strip on water pollution. 

5. Develop the concept of the ''web of life^'. Use the stream or pond 

survey to illustrate a food chain. (Be sure and jbclude man's 
relationship with the food chain). 

6. Go outside your school building during or after a rain and watch 

what happens to the water. Docs It soak into the ground or does 
most of it run off? Does the water tAich runs off carry tvay soil? 
If so, what can you do to keep this soil from washing away? 

7. Take a trip to see pieces i^te nmnlng water h-^s cut away soil. 

How deep are som«£ of the gullies which you find? Keep a record of 
the area visited, visit the same places after several heavy rains. 
Record the changes observed. Why did these changes occur? 

3. Collect satsiples of water to take back into the classroom for study* 

9. IfakQ a survey among the students in your school to determine the kind 
of detergents uead in the hoc^s. From this list have the students 
determine the effect of these deterg^ts on the water resources of 
the local area. # 

10. Have the students set up aquariums. Divide the class into teams 

(depending on the si7*e of the class the number of teams will vary; 
therefore the number of different aquariums will also vary.) Set 
up a balanced aquarium^ aquarium with plants only^ and an aquarium 
with animals only. Rave some of the group do nothing to their 
aquariums. Eave other groups introduce various materials (pollutants) 
into their aquariums. Have the students observe the aquariums daily 
and record differences. What differences occurred? Vhy? 

MOTE: A balanced aquarium is one in which the animal and plant life 
arc in proper biological association with one another with 
respect to the water capacity of the tank used. 

rilSTSUCTIOKAL mTERL\ LS 

Films: ^iJater in the Air* ; black & white; 11 minute; Cenco 
'*Water and What It does^*; 11 minute; EBF 
'*Wlse Use of Water Resources'*! 14 minute i UWF 

* 

Pamphlets: "The Natural Water Cycle"; USFS 
"•'ate? sfeed", tfSFS 



^Raindrops and Muddy PJLvers 
^ **Livlag Specimens In the School Laboratory 

Your local RIMC has wailable flXms -^nd other Audio-Visual 
materials that can be used for this ^tudy. Refer to the 
Gei»eral Catalogue for Individual items. 

Cenco - Cenco Educational Flln* 
1700 Irving Park Roid 
Chicago, Illinois 60613 

E3F - Encyclopedia Britannica Filias, Inc. 
1150 Wilmettu Ave. 
Wilmette, Illinois 60091 

DWF - United World Films, Inc. 
221 Park Avenue South 
Ni2W York, New York 10003 

USPS - United States Department of Agric iltu/e. 
Forest Service South Building, 12 "^h St. 
and Independence Ave, S.W*, Washington, 
jyX. 20250 

*National wildlife Federation, Inc. ^ 
General Biological Supply lfcv«e 
8200 South Hayne 4vc. 
Chicago, Illinois G062n 

Directory for Water Stied Association 

Brandywine Valley /lasoclation ^_ 
F & M Building 
West Chcster,"Penna. 19380 
Phone: 215-696-0425 

Green Valleys Association 
Birchrunville 
Penna. 19421 
Phone J 215-827-7843 

Neshai^nz Valley Water Shed Association 
3 West Oakland Ave. 
Doylestonn, Penna. 1S901 
Phone: 215-348-2530 

Water Resources Association of the Delaware River Basin 
21 South 12th Street 
Philadelphia, Penna. 19107 
Phone: 215-103-8572 
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ACTIVITY 4 PAGES 2 



tEABNiNG EXPERIE?3CE: Water - Our most Precious Resource 



CDRBICULroi AREA : Science 



GRADE LEVEL : Ath 

5th 
6th 



CONCEPTUAL THEZIE 



Interaction and interdependence anong 
organlns la a functlm of life 'a 
coMinlty atructore. 



OBJECTIVES 



After participation la this Field Tr5p students should be able to' 

1. Define water polluf:lon# 

2. Describe pond yater in teras of things floating or dissolved in It. 

3. Hane three iiaport&nt tno^ifications of orj^anlsms which enable then to 
live In water. 

4. Use thermotaeters to measure tenpcratur^a and estinate temperature 
within 10**F using no instrunents. 

UNIT CO>TCEPTS 

- ■ ' lit— IM^^ ■ A 

1. Water is basic to all life. 

2. Organlsns that live in an aquatic habitat have developed body 
structures, adaptable for a water environment. 

3. Polluted v7ator changes the conounity structure of the pond. 

4» A comunlty consirts of orgaaisDS living harmoniously together. 
PI^BDUSE 

mtcrials Needed 

ThentKwaeter, rtilcr, collecting nets. Jars, or plastic containers, 
enamel pans, hand lens or stereoscopic nicroscopas and field guide. 

FIELD ACTIVITY 

1. Compare the environment in th^ pond with that around it. What are 
some of the things v^lch an org:anis?3 would have to be able to do to 
survive in the pond? 

2* What changes would h'^va to be made if you were to live in the po.'l? 

3. What things do all organlsns living in the pond have in connon? 

A. What color is the water? Is it clear, is there anything floating 
In it? (If so, describe it). 

Do you think that it vonLd be good to drink? Good or bad to taste? 
Good for health? Can you think of anything It i^ld be good for? 
Do you think this water is polluted? What does ' polluted*' saean? 
Why do you think this? Where does the water Ul the pond cose from? 
What other things arc in it besides water? ilight th^rc be other 
things in It which you can*t see? Box/ could you find out? 

5. Measure the t^speraturc of the air, then feel the water with your 
hand and try to estinntot Is the t^ater totiqjeraturc higher or lower 
than thftt of tfa4 air? Bow mch? Than, tnke the water tontperature 
with thi^ thuroonetur and see if you were correct. Take tei!iperaturc^s 
on all sides of the pond, in dun» and In shade, in the running water 
of the InflmriLng stroin and the outlet, both at the surface and at 

a depth of 13 Inches (or a convenient depth). Record these carefully 
and try to eseplain any apparent differences. 



FCLLOi:-UP ACTI^^ITY 



CollciCt pond wn.tor In lirfji^-jArs, the school cnfctcrla for vrtdc 

nouth g^illoii or tv;o :;allon ones). T-*!'^ sjvcval sir^pl.^s from dlfforant 
areas, but don't spv ifically xcll..ct a lot of aninals • just take som 
water, sono of the ''Sllnc'' pr^:Swnt, so^.c plint'5, if they ?^vq in abundance, 
and sone of th*;; bo t tor nud or d^ad l«./iv^3. Sona jars could contriin Wcitcr 
from a nud puddla, a rain barrel, nay <?ource of untreated wit^r. To 
some j-irs, leaves, or dry gr-zss nny be *zddad. Tap water should never be 
used ss the cher:lcal treatnont kills orgr-nions In the water. 

These jftrs should be cxanined closely by the cl-^iss, using hand lenses 
and microscopes as well as any other available neans of observation. 
They should be carefully labeled as to the date and location of collection. 
Lids should be placed loosely on the tops so as to rct.-^rd evanoration 
without shutting out ox:/gen5 th^n kept in a convenient place, rhich also 
nay vary. Direct sunlight, for instance, would encourage plant strowth 
but decrease the growth of bacteria and hence the nicro organisns feeding 
on then. 

It night take a few obsorvntions of the j^rs to see a snail fraction of 
the living things within thon^ but the first few days are apt to bo a 
disappolntmnt. Aftir a week or tvo hotrovcr, chmnes should be occurring 
at a conparitlvely rapid rate as the Protozoa develop and the larger 
insect larvae or whatever you hrive die off. Protozoal ire not too easy 
to identify and it is not really ir^portant to nr*xie them exactly. A 
descriptive n^iine serves coTxiEinication within the group end corrion ones may 
be reco^^izcd in any one of nunerous books on the subject. You will 
probably find hov(^ver- that no book encompasses the variety of life you 
will be able to find in your cultures* 

The class should keen a notebook recording the changes observed and 
dates of the observations of each jar. Physical observations such as 
temperature and pH should also be recorded as wall as the nore obvious 
changes In'odorj clarity of vjater^ color, etc. 

As the succession of organisms change and a more stable condition ensues 
observations nay lapse to one n nonth, but new and interestinc^ changes 
have been seen in such cultures naintained without care for years. The 
challenge, of course, arlsinn in the discussion of the reasons for each 
observed change in the jar. 
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ACTIVITY OTC^ER ') PAGES ' 



LEARNING EXPERIE^fCE. Stream Stu<?y 

CURRICULUM AREA : Science 

GSADE LEVEL : :,th 

6th 



CONCEPTUAL TPEME : Life is present in thf. stream. 



OBJECTIVES 



Students should be abla 

1. To describe several different f^atarec of the stream. 

2. To dunonstrat^ the use of thoir senses* 

3. To determine what forms of life are present in the stream. 

4. To acquire an understanding of the physical and chemical nature 
of water « 

UNIT CONCEPTS 

1. The? stream contains various habitats. 

2. Ilany forms of Jife live in a stream. 

3. All the organisms in tho stream need, oxygen, food, water, and a 
place to live. 

PBOCESPRE 

Materials needed: 

Thermometer; nets, trays, ?h kit, pencil and paper. 
FIELD ACTIVITY 

Look toward th^i crr^ek fton a distance* Hou can you infer that th^re 
Is a stream at that location? (Different vegetation, tonograohy of the 
land). Do you think the strv^an has alt?ays fqjiowed the sane course as 
now? What evidence do you see tt^t the stream has changed course? (Flat 
deposited land, steep undercut banks). What evidence is there that the 
stream is changing Its course right no^?? 

What signs of life do you Sie along and in the stream? 

What things to you see floatin,?? on the surface of the stream? What 
things do you see floating beneath the surface of the straan? Do all 
floating objects move at the same rate of sppcd? What things do you see 
that cause differences in the curremt? 

Try to predict the path the current follows. Go upstream and over- 
turn several rocks to muddy the water. Watch the flow of muddy water. 
Does the flow of muddy water follow your predictod path? If not, why 
didn't it follow your prtdlctad path? 

Look for places where the current seems to be absent, or to move 
upstream. (NOTE: Thcso arc called eddies.) They a%t- .uv..* ^fteu fwu..4 
on the downstroam side o£ rncki? or t^iU^^ t»rotru.-*long. Why? 
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Does the water flow morri swiftly near the shore or naar midstream? 
(How can you find out?) (NOTE: Where thu stream makes an S curve, the 
rate of flow will not be equal on the conc^'.^^ and convex sides Why? 
Where is the water flowing more svdftly? dov. ioes the speed correspond 
with the depths on the curvos? 

Can you tell the depth of the stream? How? Is the depth of the 
stream the simc at all places? !*hy not? Where docs the water appear to 
be the deepest? What words describe the appearance of the v/ater where 
It appears to be the deepest? 

Compare the "deep'' areas of the stream with the ^'shallow" areas, 
list ways they .•^llkT: different. 

Is the water always the same depth? What arc some things that 
change the depth of the stream? Find two things in or on the banks of 
the stream that would indicats the level of the water changes? 

How does the water feel? Does it always feel this way? What 
things would change the feel of the water? 

Can you find a good site to build a bridge? Can you find a good 
site for building a dam? Can ^ou find a poor site? Why did you make 
your choices? '^hat would happen to the Area if a dam were built? 

Turn over roc':s and dig in the muddy bottom portions of the stream 
to find "creatures'. Be sure to replace the rocks once you have examined 
them. Remember, it^s th^^ir home. 

Feel the rocUs abovu the surface o# thu wat.:r. Feel the rocks 
beneath the surface of the watei . Describe hox; they feel. Do they feel 
the same above thu surfcce as th y do beneath the surface? Explain the 
dif ferenceo. 

Can you find a place in the strean where it has changed its course? 

What are the sou, ces ot a stream? Do you see or can you find any 
places where water is entering the stream? Do you sa^ any places where 
water has entered the strean at some other tine? Why do you think it is 
not entering from there now? 

Does the stream stcy the sane size its entire length? If we ^walked 
upstream, what would you expect to happen to the width of the stream? 
What would you expect to happen to the depth of the strean? What would 
you expect to happen to the width and depth of the stream if we walked 
downstream? 

How does the contour of the land affect the course of the strean? 
How does it affect the flow patterns of the strean? Can you predict 
where the stream would be narrow or wide by 1 coking at the contour of 
the land? How has the stream affected the contour of the land? Has the 
stream always been in the sane place? (What makes you think this?) Will 
the stream be in the same place next week? next month? next year? 100 
years from now? What makes you think this? (Look for places where the 
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strean Is presently eroding banks, bulldir.; and removing sand bars, 
ComparG with obsorvatlons nade regarding -..ator speed and depths on S 
curves). 

Is the appeararco of the stream in a meadow area the same as in a 
woodad area? List the differences and similarities. 

In what parts of the stream can you sac your reflection or the re- 
flection of some object? Can you sec it all the time? (Why not?) In 
what parts can you not see a reflection? Why? 

Study the surface cf the stream, ifliat does the surface appearance 
tell you about the bottcTn of the stream? Try to make a profile sketch 
of a stream section shoTcmg the factors contributing to Its surface 
features. 

Take samples of water from a swiftly moving portion of the stream 
and compare th^:m with samples taken from a slow-moving portion of the 
stream. 

Record the temperature of the water, of the air above the water and 
of the air a distance fjom the t^ater. pH - explain this concept in 
tortus of different types of chemicals present In the soil* Different 
chemical content produces different color reaction. This should be 
sufficient for children of this a«^e. Hajve thmn check the pH of the 
soil, the soil from the stream bottom and the water of the stream. 

Did any of these areas have the samo or nearly the same pH? If 
any of the areas wore the san^ or nearly the same, can you account for 
this likeness? If they wore diffcoent, can yqu account for the differences? 
(Tills may be difficult to tell, but don*t let that stop the discussion). 

FOLLOW-UP 

1. Have the student complete a list of the organisms found in the stream. 

2. Have the students identify the food habits of the organisms. 

3. Have the students draw a food chain, using the organisms found In 

their study. 
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NOLDE FOREST STATE PARK 
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ACTIVITY NUMBER 6 



i,fix\RNING E^TERIENCE:" The Stroata as a cairler of sediment. 



CURRICULUM ARE/. ; Science. 

GRADE LEVEL : 5th 

6th 



CONCEPTUx\L 'HIEME : Pollution is a social problem and the 

efforts of society arc needed to control 



OBJECTIVES 



1. Determine the amount of soil carried by a stream under various 
conditions* 

WAIT CONCEPTS 

!• The sediment washed from our water shed area destroys the land of 
the farmer, as well as the city dwellers. 

2. The sedinent washed away Is the best soil used for growing plants. 

3. Sediment in the strram is soil eroded from the land. 

4. Sediment in our stream deteriorates the quality of the water. 
!1ATERIALS WKEDED 

1. Some kind of tall ^vtAl or narrow bottle. 

2. Rubber stoppers 

3. tfarking pencil 

PRBCSDURE (Before and After it Sains) 

1. Collect (1) sample each of water from a stream that gets its water 
from a cultivated field, from woodland and fron a pasture. (Be sure 
to mark each bottle). 

2. Allow the bottle to settle for a few days. 

3. Observe them daily and record your results. 

How much sediment settled out? After a few days empty the water and 
weigh the sediment in each container. If you use a quart of water, 
the result can be recorded as Ibs/q^. of water. This can be figured 
out in lbs/lbs. Smell the container to determine if any odors are 
present. What is the size of the particles in the sediment. Fine, 
sandy, big, large, very large? What colors do you see? Is there any 
organic matter pecscnt in any of the jars? What differences do you 
see? What differences are there in the samples collected before and 
after it rained? Is there any Increase in sediment on the sample 
collected after it rained? Why? What happens when heavy rains fall 
in bare fields? What is soil? What is erosion? Is this a form of 
water pollution? Does the sediment carried by the stream hinder man 
in any way? How can we reduce sediment deposits? Can you design an 
experiment to test your idea? 

FOLLOW-UP 

!• Collect newspaner articles. 

2. The Mississippi River dmaps 400 million tons of earth into the Gulf 
of >4cxlco annually. Ifow many tons have been dumped since Columbus 
landed? How many tons is dumped In i month? a day? a minute? Every 
minute the Missouri River empties enough soil into the Mississippi 
River for a 20 acre farm. Row many "farms" arc lost in a hour? a day? 



ERIC 



-1- 



a week? n year? 

Discuss ways erosion could prevented* 

Pour water on one spot of black-^tcp that has a gentl 
how it runs in small tributaries to large stream. 
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ACTIVITY 



LEARNING EXPEMK'CE: Water Quality 



CURRIOJLUM AREA : Science 

Health 

Social Living 



GRy\DE LEVEL 



: 5th 
6th 



CONCEPTOAL THEJ^IE 



Pollution Is a social problem and society is 
charged with the responsibility to control It* 



OBJECTIVES 



At completion of activity students vrlll be able to: 



1. 



describe ways water Is used in a conaunity. 

describe actions you can take in your everyday life to help improve the 
way water is managed. 



2. 



3. 



tell where comounities can get their water supply. 



list factors that detemine t^ater quality. 



UNIT CONCEPTS 



1. 



Water is necessary for survival. 



2. Communities can take many steps to increase the quality of their water. 

3. Waters of varying qualities may be treated for use in a community. 

4. The nost desirable water Is cool, clear, as nearly odorless and taste- 
less as possible 3 and completely free of disease causing organisms. 



What is the source of water for your community? (a company or personal wells) 
What is the source of water that the company distributes? 

FIELD ACTIVITY 

Visit the area where the community's water comes from (rcsevolrs, 
river, springs, strcaias, wells). Look for factors that may affect the quality 
of the water. Is there always the same amount from this source? 

Visit the water treatment plant. What is the water like vAen it gets 
to the plant? (odor, temperature, turbidity, hardness , mlcro-organisras) . 
What kind of treatment does the water get to increase Its quality? What 
standards does the water have to meet as set by U.S. Public Health Service 
(calcium, magnesitm, iron, mnganese, chloride, sulfate, detergents, total 
^dissolved solids and pH) . IIow is the water checked to sec if It meets 
these standards? How often 1*5 a check made? Does it vary with the size 
of the community being served? Docs the quality of the water vary from 
day to day, season to season, year to year? What causes these changes? 

FOLLOW-UP ACTIVITIES 

Discuss how various factors make water iesirable or undesirable for 
individual use. Odor? Taste? Turbidity (clear)? Free of disease 
organisms? Which is taost Important? Least important? Can w?ter have a 
bad odor or taste and still be safe to drink? What are some of the effects 
of hard water? (deposit in pipes, cooking utensils). Do standards of 
water qtiality vary with varying uses? (industry, agr ulture, drinking, 
svlzmolng) . 
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FOLDE FOREST STATE ?ASF. 
ENVIROT«ME??TAL EDUCATION CSNTET. 
V.,uJ 1, BO: 392 
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ACTIVITY 



LEARIIING EXPERIE1?CE: Wator Pollution 



CURRICULUM .\SEAS 



Science 
Health 

Social Studies 



GMDE LEVEL 



5th 
6th 
7th 



CONCEPTUAL THEME : Water pollution is a social problem and society 

is charged with the responsibility to control it. 



OBJECTIVES 

After completing activity students ^ ill be able? 

1. To explain the hydrologlc cycle* 

2. To demonstrate knowledge of the anount of water used by modern man in 
home and industry, * 

3. To list various sources that contribute to water pollution (natural 
and man-made). 

4. To demonstrate knowledge of the effects of water pollution upon man, 

5. To explain the importp^xe of water to settlers in the United States. 

6. To list physical properties of water. 
UNIT CONCEPTS 

1. All water on earth is recycled in the hydrologlc cycle. 

2. The. average water consumption In the United States Is approximately 
I98OO gallons per person per day. 

3. Hater pollutants come from mai;iy sources. 

4. Water pollution effects our everyday life through increased costs 
and lost recreational areas. 

5. Citie.s and settlements were started close to water supplies. 
PROCEDTJaE 

Class discussion and activities prior to field experience. 

1. Discuss the hydrolOj^ic cycle. How has man altered or Interfered 
with the cycle? What has the construction of cities done to the 
cycle? 

2. Discuss the physical and chemical properties of water. {Odorless ; 
tasteless, colorless , expands when frozen, becomes lighter when 
frozen (ico floats), ("universal solvent^'). 

3. Discuss water as part of t\ie human boSy (90% of body weight). !tan 
can live without water only about five days and depends on water 
for wi!shlng, business, industry and recreation, li&n uses approxi- 
mately 1,800 gallons per person or 355 billion gallons per day. 

4. Have the students list soiirce.i of water pollution. 

5. List water users. 

tfuniclpalltles - use only 10% of the nation's water supply. 



Agriculture - approximately 40/^ of tho United States water supply 
IS used for irrlrition. 

Industry - largest consumer use for cooling, cleaning and power. 

Contamination of our ^^^iter sunply by industry is our 
major water pollution rroblem. 

6. Discuss how water is re-used as it flows toward the sea. Does this 
reuse increase the pollution? Discuss how a river purifies itself 
as it flows toward the sea* VJhat happened to the Cuyahoga River in 
1969? (it burned) 

7. List various types of water pollutants: (Sewage, radioactivity, 
cancer producing chemicals (arsenic, beyr Ilium, chronium), heat, oil, 
detergents, chemicals (pesticides, etc.), fertilizers.) 

8. Discuss the econooic itapact ot* water pollution. (Water treatment 
facilities, fishing industry., r2creation, damage to ships, bridges, 
dams, and other water equipment, and beauty). 

9. Where were the first large cities built? Where are the largest 
cities today? How did the early settlers tr.ivel and move goods? 

FIELD ACTIVITIES 

1* Visit a municipal sewage treatment plant. How docs it operate? 
What happens to the treated waste? 

2. Visit a municipal water treatnent plant. Wliere does the water come 
from? How is it treated? How much does the comiminity use each day? 
What makes th,; water fit or unfit for use? 

3, Visit various bodies of water in your area. Streams , tlvcrs, ponds, 
lakes. Arc they polluted? Hotf can you tell? What kind of pollution 
is present? Where is it coming from? What could be done to stop 
the pollution? What kinds of t'lanta and animals live in the water? 
Were there more or less than yon expected? 

FOLLOW-UP ACTIVITIES 

!• Set up a simple distillation proves to d^anonstrate how dissolved 

pollutants can be removed from water. Materials needed arc; Flask, 
one-holed rubber stopper, lar^^e jar or beaker, small jar or beaker, 
ice, glass tubing, hot plate or bunaen burner to heat solution, salt 
(NaCl). Set up the equipment as shown on page 3. 
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Fill the flask about half full with a solution of water and salt* 
Taste the solution. Now boil the solution gently. What happens? 
Taste the watar that foms in the snail jar» What happened to the 
^ salt? 

2. Pill three jars or beakers with distilled water. Label them A, B, 
and C. Put a tablespoon of detergent In jar A and a tablespoon of 
fertilizer in jar leave jar C as it is. Stir A and B until all 
the particles are dissolved. Now add an ounce of pond water, which 
has some algae growing in it. Now set the jars nway for two (2) 
weeks. At the end of this time, compare the three jars. Which jar 
shows the greatest groxfth of algne? Raad the lr,bels on the detergent 
and fertilizer boxes to see how much phosphate is in each product. 
Which jar has highest amount of phosphate? Try the axT>eriQent using 
different detergents and fertilizers. Keep track of the amount of 
phosphate in each product. Develop a color code to cc^pare samples. 

3. You will need three large Jars, (/ksk in the school cafeteria for jars 
that pickles or mayonnaise come in). Fill one with water from the 
faucet. Fill another with water from the faucet plus litter (paper, 
leaves, twigs) picked up from the school playground. Fill the third 
jar with pond water or water frota a stream. Set the jars aside for 
several days« Compare the jars. What happened? 



-3- 



4. Set up an experlnent to show how water naturally filters itself as 
it soaks through the ground. Use nuJdy water and filter it through 
gravel, sand, and cotton. I^^ich one was nore effective? Why? 
Try a systen with layorn of cotton, sand -md gr«::vel. 

5* Set up a terraium to observe the hydrologic cycle in nature, 

6. Form a club to fight water pollution in your connaunity. 

7. See related activities: The Drain Board of the World-"The Water 
Shed'*; Water-Our Host Precious Resource* Pond Pood Chain; and 
ttLcroscooic Aquatic Animals. 
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VOi;.)E FOREST STATE PARK 
ENVIRONJiENTAL SDUCi^.TlO^J CE>'TR'? 
?..D.« 1, 30X 392 
REi\DIir., VETrnvrAVU. 19607 



ACTIVITY # 101 PAGES 



KGES 



LEARNING EXPERIENCE" Plant Identification 



CUPJIICULOM A?J^» ! Science 



GRADE LEVEL : 5th 

6th 



CONCEPTUAL Tl'EUE : Plants are divided into two najor 

categories; flowering and non-flowering. 



OBJECTIVES 



After trip students should be able to' 

!• List the si:: groups: of plants fcv:nc? on the trip. 

2. Describe t^io characteristics of ctacb group. 

3. Describe or drav V?o repres^>itati.ves of each group. 

4. Evidence new knowledge and interest in non f loxmring plants. 

UNIT CONCEPTS 

!• !Ton*f lover in«t plants include ferns, mosses^ funpi, algae and lichens. 

2. "'on-flowerjing plants do not produce seeds. 

3. 'lon-fiowiring plants prow in areas, and under mny conditions. 
MATERLiLS 

Field guides for trees, ferns and non-flowering plants. 

FIELD ACTIVITY k 

Can you find examples of the different kinds of olant '^roups: Flowering 
plants 5 ferns, mosses ^ fungi; lichens* algae? 

Can you find plants that you cannot place in one of these groups? 

Can you find clues and references that will give you some Ir^ea ^at the 

unknown plants ara? 

^•Jhxch group is most utimerous in the t^oc^s? 
Fnich group is most mtiserous in the field? 

Can you explain Why some might b'* more numerous in one place thfitt-in another? 
Fow many different flo^rarlng T5lanfs can you find? 
How do you laiow they are oil flowering plants? 

FERI^S 

How can you tell one fern from another? Compare the fronds, \re they 
dll the same shade of green? Cain: you find fronds that seem to be made up 
up of smaller fronds? LooH at the 'jacks of t:ie fronds. Feel thot!!. Do 
you notice anything that is not on t>ia upoer surface? Do all fronds 
have these dots? Do all ferns have then? \re they always in the same 
place on the fronds? Can you find a fern that has a leaflet that looks 
like a little stocking? What mlp.ht ^c a good tia^e for it? 
Can you suggest names for any other ferns based on your observations? Do 
ferns have seeds? yhy not? !?ov» io thev reproduce? 

MOSSES 

How can you tell one moss from another? Hov can you recognize moss? 

Is there more than one kind of moss? Fov many kinds of moss can you find? 

Describe the differences • 

Can you suggest some names for some of the kinds of moss you find? Are 
the same kinds of moss groTring in tha fi^ld as in the woods? Ho^r does 
moss feel? (Compare with feel of lichens, al^^jae). 

How does the ground feel where moss is growing? (Compare with feel of 
lichens^ algae). 

HoT7 tall does moss grow? Measure tha height of the tallest moss you can 
find. Find tie shortest. 

How does moss differ from ferns? From flowering plant?!? 

What are the little stalks you may find growing from moss? What do they do? 



A LGAE 



Is iihat algae or moss on the trunks of the tr<^es? How do yo\ know? Is It 
true that It grows only on thti ncrt^ side of traes'* (^r.iich dxrectlor is 
North?) 

Why do you suppose neople say you can tnll uhich ^ay is north by the 'moss 
on the trees** If it isn't true? 

V^y Eight more ^'.l^^ae la found on t:^c. ^lortli sldr of tress than on the other 
sides? 

How does algae differ from moss? 

How does algao feel? Try to describ;^ the feci. Compnrc with lichens^ 
mosses. 



How do you recognise a lichen? 

Kov; do lichons feel? Compare them with mosses, algae* Try to describe the 
feel, 

Wliat color or colors waid yo^ usa to doscril^c lichens? 
L^w mauy dif fcreu?" lichens can you find? 

Can you suggest nan^? for 5=ome of them? Especially one ^Tith a red top, 
one that looks like this?^^r~^ 



Where do you usually f ind .lichons? What are they doing to it? 

How does the ground fo«al where the lichcnis am gro^vd.ng? Compare v;ith the 

feel of the ground where you find mosiscs- ferns • 

Tfliich plants do you think would be first affected by a lacl. of water? Algae, 
mosses or lichens? IJhy? 

OTiat two kinds of plants live tog.nther to mal e e lichen? What ^cind of 
r-3lationsMp is this? 



How mahy kinds of fungi can you find? Fr.ol th^^m. How would you describe 
how they feel? Can you find fun^i that have stripes? That are pinl:? 
Oratige? Lrown? lladdish? Gireen? What does tho. green color of a plant 
usually mean? Do fun^i contain chlorophyll? T^at might b<i the green 
coloring on some of the fungi? V^y ini,?ht alr^ae be growing on fun^i? Where 
are che fungi growing? What reasons jan you think of for it gromng where 
it does? 

Feel thw^ »d under the fungi. Try to describe !iow it feels, how it looks, 
how it sounds when you tap on it. Vfny doc;j it have these characteristics? 
Both fungi ai\d algae were found grov7l"?y on trees. Are both depviudent 
plants? If not, why is the alga*;* growing jn the tt^-^rl Could al^ac 
grow on rocks? 



LICHEIIS 
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NOLDE FOREST STATE PART. 
ENVIRONMENTAL EDUCATION CENTER 
PwD.# 1, BOX 392 
READING, PENNSYLVANU 19607 



ACTIVITY — PAGES 



LEARNING EXPERIENCE: Woods and Field - The Effects of Light 



CURRICULUM AREA : Science 



GRADE LEVEL : 5th 

6th 



CONCEPTUAL THEME : Light affects plant growth. 



OBJECTIVES 



Students should be able tot 

1. Approximate age of saplings by use of terminal bud scars. 

2. Find three leaves which arc translucent and five plants whose leaves 
(or needles) reflect light. 

3* Students should be able to describe at least three effects of light on 
living things. 



THE TRIP 



What effect does light have on living things? 

Examine the amount of undergrowth on the forest flc?r. Where Is there the 
most growth? 

Is the ground cover made up of the same kinds of plants in both places? 
How would you contrast the s;rowth on the floor. Which is more spindly? 
Thicker? Itore llat-like? What other conparisons could you make? 
What might be an explanation for the differences you hwe noticed? 

Compare the amount of light in each area* 
Could this account for the differences? How? 

Do you think light has any other effect than determining the kind and 
a:nount of ground cover? 

What other effects night It have? 

What measurements could you make to find some of the effects? 
Do you think plants would grow faster in the forest or In the field? Why? 
(Allow time for speculation. Some observant individual may note that the 
forest undergrowth is more spindly than that in the field). 

Try to find two saplings of the same type and age* Compare their sizes, 
(Note: It will ptobably be necessary to expoain how to find the age of a 
sapling. Point out that where the bark Is too thick to count terminal bud 
scars, an approximation may be nade as follows; If the tree grew three 
feet in the last six years, it probably grow about the same amount in the 
preceding six years. Example: If a tree grew three feet in the last four 
years, and the tree is six feet tall, it is probably about eight years old). 

Try to find two saplings of the same type, which are the same size. Compare 
their ages. Repeat these two investigations for several specias of saplinp^s. 
D:* ' you find what you expected to find? Can you venture an explanation for 
what you did find? 

Does one area have careens that appear more intense? Which area? (Note: 
It may be necessary to define intensity as the amount or saturation of 
color) . 

If you can find some green leaves that have fallen on the forest floor, 
take them to the field and look at them there. Is there any change in 
intensity? Now, take some leaves from the field into the forest. What 
observations do you make? 



ERIC 



Dois one area have greens of a predominantly different hue than the other 
are.i? (Notes Hue can be explained to tho children in terms of a green 
with blue in it, a yellowish green, etc, DoxiS looking at such le*ives in a 
differcnt^i^ht seem to chanf»e th».. huu?) 

In which area do the greens s^em to hive more blue in thim? Yellow? Does 
one area have greens 5f a llphter or darker v?lua than the other area? 
Docs your observation hold truo \/hen you look at those i^reens in a different 
light? (Note; Value may be defined as being "li:»ht*' or '*dMk") 

Do leaves transmit or reflect light? 

Can you find a tree whose leaves ere translucent? 

Can you find a tree whose leaves reflect lijjht? 

Can you find plants whose leaves nxe translucent but also reflect light? 
Do all leaves reflect li^ht to the sane extent? 

Is there any characteristic appearance or texture to the leaves which 
reflect light? 

Does the ability of the vegetation to reflect or transmit li^ht haye any 

effect on the light intensity in an area? 

Is there any relationship between translucency and hue? 

Is there any relationship betwe.?n translucency and intensity? 
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'TOL.'E FORKS? PTAT5 PAS". 
EWIRO»lMEIfr\L F.DUCATIOM nv^-riZK 
Il.D.# 1, BO' "^Jl 
RE.\t)I'?G, P!;:^7SYLVA-'^IA 19607 



ACTIVITY ^/f 103 



PAGES 



LEiiFlTIMG EXPEAIETSnE . Seeds 



GUK.RICULU:I AIv'iAS 



Science 



SR/iDE LEVEL 



2nd 
3rd 



CO'iCEPTUAL TTIIii: 



Seeds play an important role In the 



life cycle of a plant 



OBJECTIVES 



At the completion of this field trip, tba studant should be able to; 

1. Trace the seauence of events that occur in the cycle of plant 
reproduction starting witli the seedling (or flower) and extending 
to seed dispersal. 

2. N-^r.o -'.nd -i .ncrib ? ovarii vnc thodn of socd dispersal. 

3; Given different kinds of seeds common to the field trip area: match 
the seeds with the trees or other plants that produce them. 

UNIT CONCEPTS 

1. Seeds grow into nev plants, similiar to the plant the seed came from. 

2. Seeds are adapted for dispersal by wind and animals. 

3. Each type of plant produces its o\7n type of seed. 

FIELD ACTIVITY 

From that direction is the %7±nd coming? How do you know? 
Do you see anything being moved by the wind? 

Do you see anything being moved from one place to another by the ^^rind? 
Arc the things being moved by the wind natural objects or man^-made 
materials? /^xo the natural materials animals or are they plant parts? 
How can you tell? 

Wal?: through the field. 

Examine your clothing. Is anything sticking to your clothing? 
What is it? 

Look carefully with a hand lens at the seeds sticking to your clothes. 
What seed structure causes the sticking? Can you identify any of them? 

How are these seeds dispersed? Is nan the only animal dispersar of 
these seeds? What other animals might do this? 

Look carefully at the air. Do you see evidence of wind-dispersed seeds? 
Look for plants in the field that are yielding seeds to the air. 
Can you identify these plants? Fow do the po'ls of the plants look and 
feel? _ 
What seed structures do these have that enables them to be wind-dispersed? 

Proceed to the woods. 

Examine the branches of trees. Describe what you see on the branches. 
Look for fruits, pods, nuts. 

Examine the ground beneath the trees. What do you see, other than loaves^ 
that might have fallen from the trees? 

^*ust seeds be covered with soil to germinate and take root? 
How do you think that seeds on the forest floor become covered with soilt 
Carefully examine? an acorn, beech burr, hickorv nut^ fruit from a tulip 
tree or any other sead or seed casings that you find* What form of 
seed dispersal do you think has occurred? 



?iOLI'T^ FOREST ''TATE PA!*y 

R.n.# 1, 31-2 



ACTIVITY nJlJi':?. # 104 P/iG'SS 



LZ/\P.HING E^CPERIEKCE: Flcfor Function 



GRAT.F. LEVEL : 5 th 

6t.h 



CONCEPrJAL TKEl'iE 



Ti'lcwers play in important part in the 
life cycle of a t)3.ant. 



OBJECTIVES 

After field trip studcints should be able tot 

1. Identify -^nd differentiate between the buds of leaves end of 
flovyers, 

2. Hamt: and describe two tajsthods of pollination of flowers. 

3. Identify the oajor parts of a flo^^er that function In reproduction. 

mu co^TCEPTS 

1. Flower buds and leaf buds are different. 

2. Flowers are adapted to attract insects which aid in pollination. 

3. Pollination is necessary for seed development. 

4. The parts necessary for seed i reduction arc the pollen producing 
stamens (male) and pistils (female). 

5. Plants bloom at different times. 

ilATBRI/sLS 

Hand lens. Identification l:eys 
FIELD ACTIVIT Y 

Observation by sight and touch and smell. 

Smell the air of the t^*oods and field. Describe the odors. 
Note, from a distance, the colors and abundance of leaves, 
liook at the branches of trees and the stems of other plants. 
Locate the leaves. Locate the buds if any. 
Locate flowers on trees and other plants. 

Smell the leav<i^s and flowers of the same tree (or other plant). Do they 
have the same odor? Which do you think has the more pleasant odor= 
Leaves or flowers? Do you think everyone would agree v;ith you? 

Look for plants that have buds but no flows^r*?. Look for plants tiat 
have buds p-irtially opened fully otjoned. 

Open a flower and a bud. Locate the ovules within the ovary, ^fnat vill 
these look like in the fall? 

Look for a leaf bud and a flower bud on a tree. Try to find the tiny 
leaves in a leaf bud. Describe them. Describe the differences between 
the tvTo. 

In tie field J look for insects close to or in f loafers. What insects do 
you SOS? Are they flying or crawling? Do they go to flowers of the 
sama variety? Or of different varieties? Smell the flowers. Are tho 
odors pleasing to you? Do you think it is tho odor or some other factor 
that attracts the insects? 

Wiat part of these insects play in the story of seeds and their dispersal? 
Can you suggest other possibilities for pollination of flowars? 

Can you predict the fall appearance of the plants you have obser/ed? 
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WIDE FOSEST STATE PASK 
Sm'TtjoNMNTAL EDUCATirr.l CENTER 
R.D.;" 1, BO:: 3 2 
READING . PE?J!:SYLV;VIIA 19607 



ACTIVITY 105 



PAGES 1 



LEARNING E^SRIEHCE: Fungus on Log 



CURRICULim AREA : Science 

Language Arts 



GRADE LEVEL ; Kindergarten 

1st 
.'nd 



CONCEPTUAL TFEE ; All organisias are interrelated and 

Interdependent 



OBJECTIVES 

After completion of activity, students should be able to? 

1. Describe an object In nature using adjectives that demonstrate the 
use of the senses. 

2. Identify the growth on dead trees as fungus. 

mm CONCEPTS 

1. Fungus comes in many shapes and sizes and textures* 

2. Fungus grov7S on dead trees. 
FIELD ACTIVITY 

Draw attention to growth on a fallen tree. 

How docs it look? Is it wet or d y? What color is it? Hard or soft? 
Does it look the sane on all sides of the trees? Does the top side of 
the growth look the same as the bottom side? 

Feel the growth. Does the growth feel the way it looks? Does it 
feel the way you thought it would feel? 

Pull a small piece of the growth from the tree. Squeeze it. What 
happens when you squeeze it? ^at happens vhen you release it? 

Kow does the growth smell? Try to describe it. Do you Jmow of any- 
thing that has a similar smell? 

Have you ever seen anything else that looks like the growth? Feels 
like it? 

On what part of the tree do you see the growth? Do you see any other 
trees nearby \^rLth thc: same type of growth? 



NOLDE FOI?£G-.' STATS P/t?JC 
ETTVIRO^-lffijJT.'J. KD"CATIOH CEIJTi^R 
1, 3or. 392 
aE.\DiyG, PEfTxiSY'/ZAiaA 19607 



ACTIVITY 106 



PACES 1 



LEARNING EXPERIENCE: Numbers in Nature 



CURRICULUM AREAS : ?Iathetaatlcs 

Science 



GRADE LEVEL 



5th 
6th 



CONCEPTUAL TIISME 



There are orderly ^t terns in nature. 



ERIC 



OBJECTIVES 



/ifter completiori of activity, studcr ts should be able to: 
1. Examine objects In nature as to numerical patterns and geometric shapes. 
2» Nane several plants and their numerical patterns and geometric shapes. 
m?IT CONCEPT 

1. Some plants are named froQ their patterns and shapes. 

2. Plants exhibit varying numerical patterns and geometric shapes. 
PROCEDURE 

Many things in nature appear to have some numerical pattern. The numerical 
pattern refers to number of leaves in a group: the number of petals on a 
flower: thv. uuirbcr of leaves on a flo^^er as related to the number of petals 
on the flower itself .^ the number of pine needles in a cluster. The pattern 
may be 3*s, C's, 9*8, etc. If students have studied monocots and dicots, 
review these number patterns. 

MATERL\LS ITEEDE2 

Pencil 
Paper 

FIELD ACTIVITY 

Find examples of numerical patterns in nature. Ifow many different patterns 
are there? Draw sketches of geometric shapes and designs found in nature. 

Are any plants you kitow named for their numerical patterns or g^iometric 
shapes? Example: trillium - 3 petals, 3 leaves 

cinquefoil r- 5 petals, 5 leaves 



NOLDE FOREST STATE PARK 
ENVIRONJIENTAL EDUCATION CENTER 
R.D.# 1, BOX 392 
READING, PENNSYLVAJ'IA 19607 



ACTIVITY /S'J PAGES / 



LEARNING EXPERIENCE: Comparsion of Coniferous and Deciduous Woods 



CURRICULUM AREA ; Science 



GRADE -LEVEL : 2nd 

3rd 
4 th 
5th 
6th 



OBJECTIVES 



After a trip to a deciduous woods and to an evergreen woods, students 
should be able to direct the teacher In constructing a chart showing how one 
area differs from the other In ground cover, amount of sunlight, colors, odors, 
sounds, plant life^ and animal life. 

THE TRIP 

Visit a deciduous wooded area, then, an evergreen woods. 

How does the ground feel here? Is it hard? Why is this type of ground 
cover here? 

Does this area have an odor? What does It smell like? 

How many different colors can you see? How many different plants can 
you find here? What signs of animal life do you s e? What signs of 
spring (fall, winter) are here? 

What do you notice about the trees in this area? Does this tree have 
leaves and fruit? How many different kinds of trees are growing in 
this area? How can you— tell different kinds of trees? Can you tell how 
old the trees in this area are? Ho^? 

What are some reasons for having an aroa like this? 

What will the trees in this area look like In fall? winter? spring? 

What is different about the two areas? What is the same? 

On the way back frota the field trip have students look for examples 
of deciduous (broad leaf) and coniferous (usually evergreen) trees* 
Ask them to tell wliat is differ^^nt about them. (In the winter, ever- 
greens are easily distinguished from deciduous trees). 
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:ouyv yo'zsT state park 
R.D.^ 1, ?0}: '^'ia 



ACTIVITY mmEX # 152 PAGES > 



LE.'JlfiinG EXPPRIF'TCE : Tree n-i ls 



CTjPsiaCULlT-I AREAS : Scierxe 



GRADES 2nd 
3rd 
Ath 
5t'i 
6th 



COKCEPTJAL TI^Eiffi : Spring is a tine of Increased 

plant growth. 



1 <^ 

lERlC 



OBJECTIVES 

After coraPletlon of activity, students shoul-'. be aMc to: 

1. Find at leajt tir-oe bu^.s which open with leaves In different 
*' packaging' arrangcmnts • 

2. Count the nunber of leaves eaergin^ frotn one bud and nake comparisons 
with buds of same and different species. 

3. Differentiate new grovjtfc fron old on evergreens • 

4. Locate at least one plant x^^hlch has bloomad, one which in in bloom, 
and ono which has not yet blooned. 

mi CONCEPTS 

1. Buds are packaging to protect plant shoots while they arc devclopinft. 

2. Buds open in a variety of ways depending on shape, size and arrange- 
ment of the shoots In the bud. 

3. Ne^7 leaves are lif5hter in color than old leaves. 

4. Buds open at different times on different nlants. 

FIELD ACTIVITy 

Do all buds open at the sane time? Examine a variety of trees before 
coming to a conclusion. 

Can you find some trees and shrubs whose leaves seem to be comnletely 

unfurled before other trees have begun to open? 

Do all trees of a given type leaf-out at the same time? 

Do all the buds on one tree op;3n at the same time? 

Are leaves full-slssed when they emerge? 

Arc all leaves on a ^iven tree the same size when they emer<>e? 

Observe the arrangement of the leaves as they emerge. Do they 'hang 
down' ? Arc they ' held up ? /kre they ''thrust out' ? Try to use descrip- 
tive phrases in telling about then, such as ''fabbit ears ', 'a handful of 
playing cards 3tc. Try to sketch some of these arran<;ements. 

How have the leaves been packaged in the bud? 

Find a tree whose leaf emerges folded in half. (Tulip tree) 

\re both sides of such leaves exactly aJlkc? 

Find a tree whose leaf erocrgos accordian pleated. (Beech) Is there any 
relationship between this and the velnlng pattern? 
Find a tree whose leaf emerges curljd. (Willow) 
Record your findings. 

Compare the size and number of leaves cmergin? from the opening Vud with 
an unopemi bud of the same type tree, if you can find one. 

Kow many leaves come out of one bud? Is the number the same for all buds 
on a given tree? For all trees of a given typ6? 

Observe the bracts from whic!^ the leaves are emerging, "^h^t color arc 
they? How does thair texture coiupare with the texture of the leaves on 
that tree? Compare the bracts (bud scales) on different trees. 
What becomes of the bracts after the leaves unfurl? 
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Compare flower buds an! leaf buds. (Notcj Broken branches from tulip 
and oak may hava to suffice for sonc comarlsons, as these trees do not 
floTOr until thoy are too tall for easa of observation), 
^/hlch open first on dogwood? Oak? Splcebush? Tulip tree? Red maple? 
Sassafras? Etc. 

Do thp leaves and florers come fror. the sa^ne buds? 

Observe flowers and other growth on the forest floor. Do any plants 
have loaves, with flower buds yet unopened? ire any flowers blooming 
that do not yet have leaves? Does the flower come from the same stem as 
the leaves? Does the answer to the last question have any ralatlonshlp 
to the other tv70 questions? 

If evergreens are present, obsorve an evergreen. Can you find buds on 
this tree? Wiat are the leaves on an evergreen? Wliere are last year's 
leaves? Is any part of each branch a different shade of green? What 
part? 

Where wor'-^ you expect to find buds on a branch? 
Feel the -xght green tips. How do they feci? How do they feel In 
comparison with the darker needles? What might explain the difference? 
How does an evergreen grow? 

Are there any other kinds of 'buds^* on these trees? 
What do you suppose they are? ^^yt 
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Uni.DE F'" 'ES^ STATE P/V^JC 

u.D.f" 1, r.or 392 



ACTIVITY 



153 



PAGES 



LEiiSi-IIHG EaPERIEI^CE; Tree Stumps r-nd Annual RinRS 



CUTvUICULUM /iRr/.S 



Scienc£ 

Social Studios 
ffathenatics 



gr;\de level 



5th 
6th 



CONCEPTU/iL Vm'.m 



Study of annual rings will reveal nuch about 
a tree's life. 



OBJECTIVES 



After completion of activity, studor'*s should be able to; 

1. Count thu annual rings on a cross-section of a tr«ic to dctcrnlnc the 
age (within a five year accuracy) • 

2. Determine in what direction ona object liec fron another j vhen told 
whero North is. 

3. Compare the circumferences of tt/o or nore stumps to determine vrtiich is 
larger and compare the ages of two or more stumps to determine which 
is older. 

4» Locate the 'starting point' of the tree by finding the smallest annual 
rin3S# 

5. Ileasurc th(i distance from the smallest annual ring to the edge of the 

Stump in four directions. 
C. Compare the amounts of annual growth, determining periods in which the 

tree grew more than others « 
7. Recognize signs of injury to a tree from deformities iu the annual 

ring pattern, 

3. Find an average from d^ta collected in the field. 

9. Tell least three things wliich nay be learned about a tree's life 
history from obeervinr; the stuep* 

UNIT COKCEPT 

1. The yearly growth of a tree is marked by annual rings* 

2. Annual rini^s vary in size from year to year depending on growing 
conditions for that year, 

3» Injuries received by the tree may be apparent in the annual ring ricttem* 

4. A tret usually does not grm evenly on all sides. 

H^xTERIALS NEEDED 

Tape measures 
Pencil 
Paper 
Crayons 

FIELD ACTIVITY 

Kow can you find out how old a tree was? 

Can you find at least two stumps that tell you how old the tree ^'as when 
it was Cut down? 

Which is the bigger of the two stumps you found? How much bigger? 

(NOTE.' It will be easier for the children to measure the circumference of 

each tree if they work in pairs) . 

How old was each tree when it was cut? 

Which was the older? Rox? much clc'er? Was the bigger one the older? If 
not, can you guess why not? 

(NOTE; Allow tine for discussion of this point. Suj^gestions may be made 
which ^/lll lead into the following suggested investigations or into other 
investigations.) — * 

Does a tree grow the-e^ie aitiount each year? What evidence can you find to 
support your answer? Do some trees grow slower than others? 



31d each of the trees whose stumps you are looking at grow more rapidly 
during its first ten year a of life or during Its last ten? 
Assuming the tvc stumps you are observing were cut the sane year, is there 
a correlation betueen the anount of growth of each tree during the last 10 
years of their lives? ('lOTE: It will nrobably be necessary to give the 
example-, '^f^uppose both trees vere cut in l^f-^S. Did both ^^row more during 
1964 than during 1963? Did both ^row lesc during the last five years of 
their lives than during the five years just before that? Assuming they 
were both cut at the same time, would the last five years of the life of 
each be the same calendar years?'') What about the first 10 years of their 
lives? l-That do you think the ared was like when the tree started to grow? 
Wiat evidence can you find to support your answer? (NOTE: If a student 
thinks his two stumps were not cut during the same year, explore what ob- 
servations he has made that have led him to this conclusion. Then, for 
this activity > he may find two stumps that appear to have been cut at the 
same time and pursue this investigation if he wishes.) 

Does a tree ^row equally all the way around? What makes you think this? 
Did you reach this conclusion after examining only two stumps? 
Check at least five before comin?^ to a conclusion, 

Wliat may explain the differences in pTowth? (Allow time for Investigation 
and speculation.) 

What observations led you to these ideas? 

Does the stump have any close neighbors? On wlilch side? Be sure to in- 
clude other stumps as neig'ibors. 

Are there any sl^s of injury or damage? What kind of injury do you think 
it was? 

Do trees grow less on the side facing a specific direction? What directiou? 
How many stunps should you check before you make inferences about this? 
Can you safely make such inferences after studying the stumps in this part 
of the forest only? Why? 

Measure the distance from the smallest annual rin^ to the edge- of the 
stump in each direction. (See sketch) Be sure to record your measurements 
and the directions. ^ 



Kake a tracing of the annual rings of one of your stumps, lialie the 
tracings in the four directions measured abo^^e. Label the dirciCtlons. 
Then measure the distance from the stump to its nearest neighbors. Record 
these distances and the direction of each ''neighbor*' from the stump. Ko^^ 
big are the "'neighbors"? About how long do you think they have been there? 
Would thyy have had any influence on the grovth of your tree during its 
early years? Later years? Why do you think this? 




Optional Activities for Math 



Is the smallest annual ring In the guomctric center of che stump? 
(NOTE: In the clas'sroom, thu correspondence of the geometric center 
and the growth center m:'Xy be cotip/ired ^tLzIi the location of the South Pole 
and the gcogri^phic center of /jitnrctlca). 

If the geometric center of the stunp is vot the sane as the smallest 

annual ring, how would you detersiuw uhe diameter? 

Will you get the snirie diameter each time you measure the stump? 

Make five measur omenta and find the average. 

Is the perimeter of the stump the same as its circumference? 

Ho^^ woiild you explain any variations you found? 
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LEAfiliING EXPESIEHCE: Aninal Traces 

ClPSlCmm A?.Hi\ r Science 

GRADE LEVEL • 2nn 

3rd 
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5 th 

6th 

CONCEPTu;\L TPE/E Conmunitlcs of living organisms are Icpendon*-. 

upon their cnvironmRnt. 
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OBJECTIVSS 



After coaplotlng activity, stu^i^iuts zMxil^ be able to- 

1. Ideiitify the traces of nauy of the aniinals that inhabit wooded areas. 

2. Support all inferences made in regard to animal traces with logical 
reasoning based on his obst;trvations. 



UHIT CONCEPTS 



1. .\r.iTaals prosetice is :*vldent from sounds, partically consutaed food» 
homes, droppings, tracks. 

2. Different animal traces arc evident during various seasons. 

mTERIALS raEDED 



Paper and pencil 
Magnifying glnssus 
Rope or string ( 1 yard) 
Keys for identification 

fisl::) ;.ctivity 



General observaticn3 md recordings upon arrlvinf at the area. 

What season is this? (FarlVj lato?) 
Whit is the time of day? 
How does the air feel? (Tenpcrature) 
What is thei condition of the s!-.y? 
What is the condition of tho wind? 

Loo:: nt the woods in tha dist^^ncc. Mhat is the color? 

Do the trees move? Do the trees anpear to be conifers: deciduous a 

mixture? Support your answer ^/Ith reasons. 

Listen in silence? 

^'?^.iat kinds of sounds do you hear? 

i\re the sounds natural or aan-^mado? 

How can you t^^-l] the difference between a natural and c man-made sound? 
Is there repetition in the sounds you hear? _ 
Describe the most outstanding sound you hear. 

rne next portions of the trio tjIII be best accomplished if the class group 
can be divided into smaller groups of about -3-12 i^ach. 

Animal Traces 



listen J observe and record. 
What do you hear? Dcscribc^'hatf you hear 

How can you identify bird s*un4f>*i-^ ' 

How many different kinds of bird sounds do you hoar? 

Whare arc the Vird sounds coming from? ?o th'^y all come from the same 

places? 
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Trees 



Look at the trees as you walk* Sel*2ct a tree that appears scarred. 
Describe the scarring. Is it regular? Irregular? 
Is the scar fresh? Is it olJ? Row do you know? 
Is the tree living? How do you know? 
Look for insects on the tree. 

Look for bird traces in trees. Describe them. 
Look for bird traces on the ground. 
What do you think produce^ these traces? 

What will you record about these traces to help you identify them if 
you ^on't know yirhat^JJney are? 

At which season are you more likely to find egg shell traces of birds? 
If you find a feather, look for others close to the same area* Why? 

Rope ring ( The F orest Floor) 

Place your rope ring on a leaf covered section of the forest floor. Pick 
up the leaves in the ring and observe the contents for animal traces by 
gently shaking them over a white pi-jce of paoer. 
What do you see In the leaves? 

Look carefully at the ground under the leaves and at the material on the 
white paper. 

XJhat do you see that c^oesn't look like a leaf? 

Is anything moving? Dascribi- it - shape, number of legs, lack of legs, 
vings, color. 

Feel the leaves and earth* Hov does it feel: Cool - warn, dry - moist, 
hard - soft? 

How many different kinds of living organisms have you foun'i? 

What various stages of development in insucts cai^. you see? (Egg, larva 5 

pupa, adult) 

Look for other traces of insects: (Cocoons, t^ebs, holes) ♦ 

Under a rock * 

Lift a rod'. - pull it back aud look over the far edge. 
Desctibe the earth under the rock. Wliat is its color? 
What is its texture? 

Describe any living organisms you see under the rock. 
Type, size J movement, -color or lack of color* 
Haplace the rock in the same spot. IThy? 

Other animal traces 

Listen for sudden sounds at ground level. 

Look for signs of partlrlly eaten plants, fungi, nuts, etc. 

Look at lu/?,vos on grovjin^ plants . Do you s( 3 sny indications that 

Insects have been eating leiVus? 

PJhat trould happen to a plant if the insects />te all of the leaves? 

What would happen if the leaves were no longer av^.ilablc to the insects? 

When does man try to control this? Is this good or b^d? Why? 



Can you find a food cache? Vas part of it b'sen eaten? ^%at animal 
could hive collected the supply? Why? 

Look for ani^a:^! tracks, ^rierc arc they going? 
Where did tliey coi2(i Srom? Wlio ma^e than? 

?ook for animal homes. What are they made of? 

I'Jlisrc did the materials come fron? "^Id you find any homes the animals 

llV2 in, but did not build? What objects do you sec in the shelters? 

Did the animals bring then there? 

Eov are the homes different? 

What homes do you see high abovo your head? 

What animals can be found on or near the ground? 

What do you notice about the size, color, position of the animal shelters 
that help to hide them? 

Bones, fur and feathers 

Look at avA fcal these remains if you find them. (Tjo not disturb I) 

Examine the surrounding area foi addlt?-onal traces. 

VJhat renaiulng parts will lialp you to identify this animal? 

I3 this tiio rcnalns of a bird, marimal, reptile* fish? 

Eow do you know this^ 
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ACTIVir/ 202 P.iGES 



LEABNI iG r.XPERIENCE: Animals Living in ths Field and the Tloodci 



CinjRICULUIfypjilA : Science 



GRADS LEVEL : 5th 

6th 



CONCEPXUAI. TiKMi: : All livlns and non-living things make up a eomaunity. 



OBJECTIVES 



1. To liavc the stuuviits develop ^ii vnd-^rctandino cibout diversity of 
life that exist n fl:..lj; anJ .:oi:r»r. community. 

2. To have the students collect in:oiTintlon zrA dat-'. about the living 
things thi^y discovur in th*:: field ma forest cotamunlty. 

3. To have the student recognise the natural laws that govern thu 
or^.anisatlon of a couHaunity, 

4. To hivo the students rrilatc their findings to human coniffiunities. 
irniT CONCEPTS 

* 

1. All living thinjxs hive four bisic needs which must be present for them 
to exist, food^ water, cover (shelter) 5 -^nd space. 

2. 2tany anirals live in both n field and v^oods* 

3. Tlierc tniy be mny different kintl3 of animal in both a field and woods. 

4. "he population of these anir.als my viry with the species (kind). 

5. Aniiudlo njakc their homes in amy places. 

6. Animals are adapted for the ar^ns they live in. 

MATERIALS 

Field guides 

liateri.als for staking out plot 
Pater and pencil 
Hand lens 

PRQOIDURE 

Introduction 

1. Mscuss objectives for the nctivitv. 

2. Ask the students the following questions and have the students coapile 
a list accordingly - 

a. 'liat .'inimals do you expect to today? 

b. I^at kind of habitats are present In this area where aniiaals raight 
nake their honen. 

Field '"tudy 

1. Divide your class into groups of six (^1) students. 
•2. Have one stiident act as a recorder for eacn group. 

3. Two groups of six will \70rk in the woods while two groups will work 
in the field. 

4. Choose the area to be worked raiidonly. 

5. After thi; area itas been selectee, 3take out a quadrant of approxitnately 
50 square feet. Use as corner markings for the quadrant stones, twiss, 
or any similar material available. 



a. Leaves, logs, l^af lit tor, soil, rocks ^ etC; should be cxamini-d 
^»hilc conduct in2 thci survey. 

b. Sl^ns or tracer of anirals should bo recorded as the anlBals 
pruisent in the arc2. 

c. '^ecoicd the waatlicr conditions, lir toap-^rature and soil tcnpr.raturc* 

7. Conpilc a list accordlHt^ly 
Example: 



Animal !Tunibcr of Location 

Corr.on ?anc each kind found 



Karthworn 10 Undar r. tones 5 leaves, 

logs, ^tc. 

8. After the otudents havw- comjil^tcd their survey of the field and woods, 
have the students asse:!ible to compare their results. 

a. Compare the survey ^^ith the inf»^rences 3ist. 

b. ^'liat I:ind9 of auiraals did you flnu? 

c. !7hat V:ind of animals has the greatest number? Why? 

Z^5A you find the s^nne kinds of aniinalj livinc in both the field and 
T^ ooded ^r33s? ^-Jas there a difference In the number? Why? 

e. Tfcre th:i habitats different in both areas? What were these differ- 
ences? 

f . li^late you findings to the community in which you live. 

g. \jhat ia a ccianunity? 

rOLLGU"UP ACTIVITY 

1. Develop the concept of a conmunity, uiiinj; the to;^ or city in which 
the student lives, riava then determine: 

a. Tlie nost inportent part of their comraunity. 

b* The natural boundaries that rest^r^ct tlie community^ _ 

c, iho dl^fv^trenf conponcnto of the connuaity. 

d. Tlie lev/j thet regulate society in that coinmunity. 

2. Allow the student^ to: 

a- Construct a !!uip of the community as it not^ exists. 

b. Construct a :nap to show how to ioprove the communil:y environment. 

3. Have the students express their feelings tov/ards the conmiunityj 

a* Is tliere evidence of pollution? ^Jhat kind? 

b. Are there to rai-y people livinr: in the conmunity? 

c. Uov impor^.?-nt are the laws th.'it regulate your connunity? Should 
"'c hav ^ laws? 

n d. Wiat r< le as huinan baiugs do \7c pl^y 5n our community? 
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c. Should wo be concerned about other people and how they f^^l 

about thi2 conimunity? 
f . Should the szchoois lv.r.ono core cooaunity controllad? 

-Take your ctudentc. on a lipt«ning walk tirou^jh £hc conmunity. Kavc 
"yoJr students use a tape recorder to record t*Yc sounds of a city. 
Take your students in a field, a forest. Allo^^ tht student to record 
the sound they hcar^ In the classroon listen to the tape recordings 
and compare rc^sponscs to the different sounds. 
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ACTIVITY » 281 PAGES 2 



LEARNING EXPERIENCE: Listening to and Looking at Insects 



CUIlRICUT.UIi AREA : Science 



GRADE LEViL : 5th 
6th 



CONCEPTUAL THEME : Insects are adapted to live in all 

types of areas. 



OBJECTIVES 



After completing the activity^ iitudanto r»hould be able to? 

1. Describe the appear^^nce tf insects observed, noting characteristics 
which seem applicaMc to a nunber of species, and noting character- 
istics which, while often associated with Insects, are not shared by 
all species. 

2. Pick out at least three sounds made by insects, differentiating them 
either by identifying the insects making them, or by describing them 
with appropriate adjectives. 

3. Describe ways insects are adapted to live in different habitats* 
UHIT CONCEPT 

1. Insects have 6 legs and three body divisions. 

2. Sounds made by Insects arc produced in a variety of ways thus 
creating a variety of sounds. 

3. Inserts have adapted various body parts to host suit the habitat 
in which they live. These adap tions include* flight, locomotion, 
mouth parts, size and coloration. 

MATERIALS 

Thermometer _ 
Stop watch 

Clear containers for observation 
Reference books on Insects 

FIELD ACTIVITY 

Where can you find Insects? Would you expect to find many Insects here? 
Do you expect to find mote flying or non flying Insects? 

Are there any Insects in the leaf litter? Are there any insects in 
the crevices of tree trunks? Did you find any cocoons? (If so describe 
them. If not, can you guess t^y not?) What will come out of the cocoot 
later? How much later? Did you find any soil dwelling Insects? Did 
you find the dwelling Itself? 

Listen for the sounds of Insects? Can you follow one of the sounds and 
find the Insect that is making the sound? What happens when you approach 
the Insect? Why do you think thla happens? How might you get the Insect 
to start making the sound again? Can you find out how the Insect makes 
the c^und you heard? 

Do you hear any Insect sounds iron farther away? 

Does the sound seem to be made by one Inseat or by a chorus of Insects? 
What makes you think so? 

Can you use words to describe the sounds of Insects? Whlcn ones are 
repetitive? (Buzzing? Clicking? 
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Can you make up wrds that go with the sound? (Such as "Katy-dld, 
Katy-didn't"). 

What do you hear yihen you hoar irsacts flying around you? 

What part of a bea mkes the buzz? 

Do all insects sound alike when thjy fly? 

Can you think of words to describe the sounds various insects make flying. 

You can tell the temperature by t.ie chirp of the snowy tree cricket 
(Oecanthus niveous). Count the number of timaa a cricket chirps in 
fifteen seconds. Add 40. Tnis will give the Fahrenheit temperature. All 
crickets chirp more rapidly when it is warmer. Can you determine a 
formula for finding the temperature based on the number of times per 
minute a field cricket chirps? 

Look for insects. Where would you look? )/illow time for suggestions, and 
then for some investigations). Did you find insects where you expected to. 

How do the insects you found laove? Do they fly? JCrawl? Hop? How are 
their legs arranged? Does this seem to have any relationship with the 
way they move? How many legs does the insect^have? How many parts docs 
the insect's body seen to have? To ^diich part arc the legs attached? 
The wings? (if you can find wings). How many eyes does the insect 
appear to have? What is the proportionate size of the ayes to the rest of 
the head? The rest of the body? How does this compare with your eyes 
and your head? Look at the insect's mouth. Does it have a mouth adapted 
for chewing? For sucking? For soncthing else? What makes you think what 
you do? Docs the insect have a tongue? Where is it? Try to describe it. 
Does the insect you found have antennae? Docs your insect have wings? 
How many? Can you find any insects. that don't s^em to have wings? Dn 
all grasshoppers have wings? Do all winged insects have the same number 
of wings? 

What color is a grasshopper? A cricket? Can you find an insect with 
spots? Stripes? Can you find an insect that is one color all over? How 
many different color combinations can you find on insects? Does the 
color of the insect seem to have any relationship to the place where you 
found it? Can you find an insect tyhich can be camouflaged by color? 

Rope cff an area about one foot square. Try counting the nunber of 
insects in that area, "ibout how many do you think there are In the whole 
field? 

What will become of these insects during the winter? How can you find out? 
How do you tlilirtc this species vjill survive till next spring? Can you find 
egg cases- or^signs^ ^f insect hones? 

How might insects be helpful to plants? To animals? Are insects "good" 
or '*bad"? Arc all insects eliltcr good or bad? Should we bring some "bug 
spray'* on our next trip? Why? If we snray the insects, will it hurt any 
other animals? What animals? Why do you think this? If we removed all 
the plants from the area, what would happen to the Insects? If we removed 
all the insects, what would happen to the area? 
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ACTIVITY iroi-fflE^. g m PAGES 2 



LEAr:«!lG EXPEPJF.TCE . Insects and Plants 



CUBRICULUI! ARFA : Science 



OTADE LEVEL 



COHCEPIUAL THEIIE 



2n<? 
3rd 
^th 
5th 
6th 



Organisms are interrelated and interdependent 



OBJECTIVES 



After completing activity, stur'nnts should be able to: 

1. Locate at least five evid<>r»ce3 of insect activity on plants* 

2. Describe ways that insects use plants and what effect this has on 
the plant. — — 

3» Fxplain effects of insecticides on Insects and other organisms. 

UNIT CONCEPTS 

1* Insects use plants for food, shelter, and laying eggs. 

2. The use of Insecticides can upset the ecoloj>icai balance. * 

3. Insects change plants by enlarging or detJtroying parts of the plant. 

MATERIALS NEETED 

llagnifying lasses 

Insect identification boohs 

FIELD ACTIVITY 

What evidences cm you find of insects usini; parts of plants for food? 
For shelter? For laying eggs or bearing 3/oung? 
What parts of the plants have been used? - 

Does the ins^^ct change the riant in any way? Docs it enlarge a part of 
the leaf or 3tem? Does it destroy part of the plant? What part? 
Has this change /effected this plant or this t>art of it? t-lhich do you 
think more dcna'^ing: riating a part of a leaf or boring a hole in a 
fruit? Fro:*. v\ose poiit of view? Is this true in jsU ciscs? 

Has the insect used the plant as a foundation for making a cocoon, web, 
etc.? In d'^ing this, > as J^aJ^n^ct changed the appearance of the olaat? 
How? ^ j 

Investi«?ate any galls or other evidences of insect alterations on plants. 
(Example t foamy white bubbles. These are produced by an insect called a 
spittle bug. It sucks the juices from a plant steci and mixes thera with 
air to make the bubbly mass in ^rhich the young are hidden?. 
NOTE: Be sure to have children examine aspen and oaks carefully and 
the stens of goldcnrod. If there^ are cherry trees or witch-hasel bushes 
in the area, these are also good subjects for inve^igatlon. 

Describe tl a ^all or v;eb or wh "ivcr it is you have found. What is the 
shape? Taxture? Size in relationship to a familiar object? Is it solid? 
Is it hollow? Does the insect appear to be within? What makes you think 
this? Can you suggest a name for this gall or for the insect that made 
it? Can you find any examplos of insects which are helpful to plants? 
How is this insect beneficial to the plant? What makes you think this? 

Hav.3 most of the insect activities you have observed today been beneficial 
to or harmful to the plants? Would man consider those activities bene- 
ficial or hamful? Why? 



Vlhat would happen If DjI or mother Insecticide »^ere sprayed on this 
field? Would this be good or bad? Fron .whose point of view? 

If an insecticide were used vhich was hannful to chewing insects only, 
but not harmful to insects whicli gather nectar from flowers, would this 
be all ri?>t to use? Why do you think so? (NOTE; If children seem 
to agree that this would be an acceptable insecticide, suggest that 
some of them do' some research on the life cycles of butterflies, such 
as the Anarch and Swallowtails). 



What would happen to the Insects If man and all hi& Is^eetlaides-dis- 
appeared from ^arth? 

What would happen to the aarth, the vegetation and other animals? 
What would happen to man if all the insects di3appc-^.r cd? 
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PAG3S 



LEARNING EXPERIENCE: A Social losact 



CDRRICULOM AREA 



Science 
Art 

Social Science 



GRADE LEVEL 



5th 
6th 
7th 



COHCEPTUx-iL THEME 



The social societies of various insects exhibit a 
high degree of specializatioiu_^An understanding of 
insect societies can help oan better understand his 
social order* 



OBJECTIVES 



Havlag completed their observations of an ant colony, the childrer should*" 
1* know that ants aro insects. 

2. realize that ants are social insects and have a basic understanding of 
what this means. 

3. know that ants show complote metainorphoils In their life cycles; having 
egg, larvae, pupae^ and adult starves in their devolopciental history. 

4. reeilize that the dueen ant is the only reproductive menbcr of the colony. 

5. be able to distinguish the male, queen and workers in a colony! 

6. understand that mating betveen th.? young winged queen and winged males 
occurs only once during the nuptial flight. 

7. understand the roles of the queen, males and workers in a colony. 
6. be able to describe how an ant colony is developed. 

9. be able to describe what gcr^s on during the daily routine in an ant 
colony. 

10. know how ants are able to survive in their environment. 
UNIT COKCEPTS 

1. Ants have six legs; thus^ they are inserts. 

2. Ants live in colonics and have a well developed social structure. 

3. Several different stages of an :mt life history may be found in a colony 
at one time^ including eggs, larvae, pupae, and adults. 

4* The queen ant mates only once in her lifetime and remains fertile there** 
after. 

5. ^Maie^^ants are winged individuals and mate with the queen during the 

nuptial flight. Soon afterward "the males die. 

6. The worker ants perform all of the necessary duties of an ant community. 

7. The queen ant produces all offspring In the colony. 

8. >jats are very sensitive to their environment and have well developed 
sensory receptors. 

9. Ants feed on a variety of foods and pass regurgitated food from one to 
another. 

10. i\nts are very strong, being capable of carrying loads much greater than 
their own body weight. 

11. Most of the ants In a colony are wingless, sterile females called workers^ 

12. i^ts live year around in their colonies and store food for the winter* 

IHTRODUCTIQS 

Perhaps no othp^r animal we could study so typifies young children as does the 
subject of this activity, the ant; at least. In the eyes of beleaguered others 
and teachers. For who has not compared this age with the proverbial ant, i^en 
after an arduous day of grappling with their frantic antics, wearily observed 
that ''they^re so restless, you would think they had ants in their pants^^. 

Vben is an "ant'' not an ant? Why, i^ea it is an aunt , as any good teacher 
can tell you after an exercise in frustration Incurr^ 1a attempting to get 
their young students to distinguish between the lower ordei form, an insect, and 
a dear relative, their parents* sisters* 

ildults should also enjoy studying these restless little creatures as there 
is much about their way of life that is not too unlike ours* Ants are social 
^Mects and hove evolved many of the characteristics of man*s social structure; 
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or Is it the other way around? Regardless of your order of preference, a study 
of the coTmaunity life of these tiny creatures will reveal striking similarities 
between some of their vmys of life and those of nan. 

Their society exhibits a high de^^rce of sp^aclalization in life roles as does 
ours, for they have workers who perfona various special duties just as we do. 
Also, they have armies of professional scldlcrgt to wage their wars* much the 
same as nan does. Also, at various times in different ant communities, we can — 
find Individuals \rho rob, steals and enslave, thus mimicking elements of our own 
society. If an ant from a different community should wander in, he is treated 
like an outcast at first and, if he does not soon learn the neanlng of 'S/hen in 
Some, do as the Romans . do*% he may be assaslnated. Tnls does not differ greatly 
from trends evident in many segments of our society today. 

To place the ''icing on the cake'% one needs only to eicamine the role of the 
female in the ant world to determine a striking similarity between ant social 
order and that of man. For within ant communities, the queen rules the family 
roost, and how does that differ from the family situation common to most American 
cooounities? — 

If you find this whole matter of comparison In social order distressing, we 
can turn to other aspects of ant life for relief. 

xknts are probably the most numerous form of aalmal life pn earth and thus, we 
can hardly escape their influence. 

They are among the more serious pests that man must contend with, doing un- 
told damage to our agricultural areas, houses, fende posts, farm buildings, and 
cupboard stores of various foods and ^^aina. 

Had enough? All is not lost, however, when it comes to ants, as a study of 
their activities will provide hours of fjia^^inptlnq t\h^^rvAt±on as you marvel at 
their feats of boimdless energy and strength. Also, who has not relished the 
thought of a snack of chocolate covered ants after a hard day of observing ants 
and their ways? 

A* Collecting 

Ant colonics are found all over the United States and are quite common in 
most locales. In most areas, it is best to atttaapt your collecting during 
the spring, summer » or fall. 

1. Preparation 

You will need a closed container to carry your living ant collection In. 
A clean quart jnr or similar container will do nicely. Large coffee 
cans with covers will also stftvo very well. 

Ants arc most easily collected from an ant hill so It is best to have a 
digging Instrument along with you when you collect. A troi^l or aaall 
shovel will do the trick very well. 

If you are planning to collect your ant specimens from a log or fence 
post, take along txa Instrument, such as a small hatchet or wood chisel , 
to break Into the ant colony. 
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^ large white cloth for sorting out the various types of ant specimens 
on fron your colony will also wovg helpful. 

2. When to Collect 

Ants can be col lected at aluost anytiine of tht: year^ hut spring, summer 
and early fall p> p best. 

4 

If you wish to be certain of guLtlng winded individuals (fertile females 
or queens and malec), a warn, humid ^ late summer or early fall day is 
the best time to collect, for tkis is the time of the mating season for 
many species. 

3. Where to Collect 

Outdoors, ants can be found almost anywhere; your school grounds or 
home yards (especially, the garden) are excellent collecting sites, 
Foll-n/lng is a list of nlaces to look for ant colonics; 

1. in fields and gardens 

2/ in the foundations and walls of old buildings 

3. under stones > In woods and fields 

4. in dead wood, logSj, and fence posts 

5. in living plant tissue in central cavities, including .insect galls 

6. in papery nests attached to twigs and rocks 

It is probably easiest to collect from an ant hill in a field or garden. 

4. K ov to Collect 

Look for ants by turning ov^^r stones, pe;;ling bark off from logs and 
breaking open stumps $ dead limbs, rotting fence posts, insect ^alls and 
ant hills. 

The large carpenter ants are wood dwellers and can be found anbedded in 
logs, building timbers^ f^nce posts, dead tree tranks and stumps. 

Small red and black ants are easily found In prominent ant hills 1 >catad 
in fields, lawas sad ^oods. These and the carpenter ants are probably 
the easiest to collect. 

Eith^break open the wood containing the black carpenter ^ts or u^e 
your ttowel to dig Into an ant hUl. 

Spread some of the moist, internal aht hill soil or powdered wood onto a 
piece of \9hite cloth to make the ant types easier to spot. 

In late sumnur - early fall, the large winged individuals are the queens . 
The smaller winged ants are the males . The remaining ones arc Infertile 
females serving as porkers (all types) and soldiers. 

It niust be noted here thitt different species of ants marm and nmte at 
different times of the year, from spring to fall, so that winged members 
are available at varying times according to the matinf? habits of the 
species concerned. 
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Also, after their nuptial fli^-X, during which they mate for the only 
time in their lives ^ the fcnalCiS lose their wings upon settling down and 
establishing^ a colony of their o^m. They can then be identified by 
their sisse, being several times Inrcer thnn the other residents of the 
colony • 

The males are found in the colony at* swarming time, when they can be 
identified by their wings and the fact th.^.t they are much smaller than 
the winged queens. After mating with the queens during the nuptial 
flif^ht, the males die within a few days. 

Once you have identified the types within the colonies you have opened, 
place some of the noist dirt or decayed wood from the colony into trie 
collecting iar, /idd a few queens along with an ample supply of the 
other tyoes. 

Try to include a few larvae and the whitish , transparent cocoons con- 
taining the pupae * These are often nistc;ken as eggs. < 

Nm/ seal the collection jar and return to the clat)sroom. 

Culturinp 

1. Housing your Ant Colony 

a. building a formlcarium or ant house 

The term 'formicarium is derived from the scientific classification 
of ants: they are members of the family Formic idae , class Insecta * 

To build such a house , secure two pierces of single strength window 
glass, 8 K 10 inches in siz^*. Next cut two strips of wood 8 
inches long and two others 9 inches long* 

In one of the 9*^ strips, drill three 1/A** holes evenly spaced apart, 
the outer ones placed about two inches from^the ends. 

Nail the three umlrillea l^gths together with the longer piece at 
the base, thus forming a U-^shaped ^r^swae^ 

Next, tape the two pieces of glass to the frame, using wide adhesive 
tape. _ 

Now, fasten a piece of sponge under two of the 1/4* holes you drilled 
in the second 9'* length of wod. Tack a piece of fine mesh screen 
over the te^p of the third 1/4'" hol3, thus allowing you to swing this 
screen open wheu needed. 

— b^*— ^^seeding** your formicarium 

Add about 6 to 7 inches of moist material collected with the ants to 
the ant house. Now place the ants in tho^ "house'* and quickly fit 
the piece of wood with the three 1/4" holes in place at the top of 
the house* 



jc.M_JiT.zlly p cover the ^ole structure with dark paper to simulate life 
in i:h<^ ground ♦^"^^'^ 
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2. Feeding the Anta 

a. watering the ant colony 

Each (lay, add enough drops of water to one of tlic sponges so that 
the water vlll soak through to the bottom side of the piece of 
sponge. 

b. feeding the ant colony 

Place enough drops of a 50% mixture of honey and water on the other 
sponge to allow It to sosk through to the underside of the piece of 
sponge. Do this daily. 

Also, drop ' few srnall pieces of meat or dead housoflies through the 
hole T'Tith the screen cover. Com meal and bread crumbs can also be 
fed to the ants. 

3.] Commercfal Sources 



Ant houses and living ant colonies can bo purchased from biological 
supply houses. * good supplier in this part of the country is; 

Carolina Biological Supply Conipany 
Burlington, North Carolina 

C. Studying itots 

1. How to Study Ants 

^ — ~~ 

Alloy a few days for the ants to acclimate thcnsclvcs before beginning 
your observations* 

To observe- remove -the dark paper cover from around the ant house and 
examine with the naked eye or a magnifying glass. 

2. What to Observe 

a« General Characteristics % 

Draw the chlldrens' attention to the general body features of the ants. 

What color are tte ants? Ara they all the same color? Do they have 
more than one color on their bodies? Are all ants the same color? 
Hot^ larne are the ants? Are all of the ants of the same size? Are 
most of them about aqual in size? Do you see some that are much 
larger than the rest? (These are the queens). 

What shape is the body? Call their atti^ntion to the very large head 
and narrowly constrlct^^ "waist*'. Do you see a definite head, eyes, 
legs, abdomen? How large are the eyes In relation to the head? Hov 
many legs can you count? (Six, as ants are insects). Is his body 
hairy, rough or smooth? Do any of the ants have wings? 

NOTE : Young females, befote their nuntlal flight, have wings* After 
that, they lose tl^ir wings and can be distinguished by their 

* 
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nuch larger s±4:c. Also, males nay be prnsant, and if so, 
they arc xflneed, but considerably smaller than the queens. 



b. Ant iictivities 



Have the child, obeorvc tunnel building. Call their attention to 
how they carry materials nnd whr.t sisc of objects they can carry. 
Ants are very strong for their si2c and can carry several times theJr 
own body weight for considerable distances. All of thi^ work is 
done by the workers ^ who are infertile feiaales. 

c. Ai>t feeding 

Observe the ants as they secure water and honey from the two sponges. 
I'Jhat do th2y seem to be doing? 

Watch ^That they do vrlth the bits of dry fo od th at are dropped into 
the ant house. Where do they take it? How dees the queen get fed? 
Row about the pupae in the white capsules? 

A ri^narhable characteristic of the feeding activity in many ants 
colonies is their habit of cxchan«?ing regurgitated food from one 
member of the colony to another, Including the pupae. Have the 
children observe this activity and ask them what they think is 
happening. Accept all responses. 

d- Ant locomotion 

Watch ants moving. Do they ^move s lcvly or rapidly? Do they seem 
tcHcnow ^ere they are <toing? Do they novo at the same rate? Does 
the queen move around much? 

NOTE a In the winp.ed state, both the young queens and the males 
can fly. After the nuptial flis^^-t, the males die and the 
fertile female sheds her wings, never to fly again. The 
female may live another 15 to 25 years, producing new off- 
spring each year. The workers may live un to 7*8 years. 

e. Sensory perception 

Gall the children's attention to the t\^o large compound eyes * Can 
you find his eyes? How many do they have? Do you think he sees as 
well as we do? 

NOTE: Being conpound eyes they do not form a concise image as do 
our eyes. However, th^^y are quite sensitive to light and 
iiOvoment. Also, there is good evidence that ant eyes may be 
aanaitive to different colors. 

Now, obsoirve the two ''feelers" or antennae and notice their shape. In 
the queen and workers, they are bent in a sharp angle. 2lotlce how they 
are used. How many antennae do you see? Does the ant seen to be using 
'them? What makes ycu think so? What for? (Accept all responses). 

NOTE: The antennae of an ant are used in the same manner as in crayfish 
as sensory xeoeptors to sample'^ the environment. 



f . Ant Reproduction 

Tlie renrcductivG cycle has been previously described. At this 
point call the children's ittt:ntion to the qwe^j winged males (if 
present), tiny, worm-like white larvae and the white capsuled pupae ♦ 
Try to locate newly hatched ants. Atd the cliildrcn in identifying 
these life cycle stages and explain what they ate. Eggs are laid 
by the queen, but these may be difficult to observe. 



3. References - 

Any introductory college zoology text. 
Othci: good references are; 

a. S'/ain - The Insect Guide by Doubleday Pd>ti^hers 

b. Lutz - Field Book of Insects by Putnam Publishers 

FOLLOW-UP ACTIVITIES 

1. Once you have conpletcd your observations, return the ant colony to 

its natural habitat. Again ^ thl^ will serve to strengthen the idea that 
animals and theli habitats should be respected. 

2. Have the children draw an ant. 

3. Develop an experience chart on ant activities and characteristics ? 

4. Hwe the children bring in pictures and stories about ants. Read the 
stories to the clas5. 

5. Show e .ilm of filmstrip on life in an ant colony. !)lscus8 the film or 
films trip afterwards. 

6. Construct a longitudinal vlev of an ant hill, using a chalkboard and 
c olored c halk or a flannel or bulletin board and appropriate paper cut- 

'^oufi^^Save tht^rrfdldren suggest what go^s iato the interior organization 
of an ant hill and make a list from these sugg^i tlons. 
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CONCEPTUAL TEEME i Spiders are adapted to live In tnany 

differ^t areas* 



OBJECTIVES 

After ccwapletlon of activity, students should be able to: 
1* Katae six physical characteristics of spiders. 

2. Briefly describe how a spider builds a web and the purpose of th^ web. 

3. Explain how the spider moves on a dragline. 
USIT CONCEPT 

1. Spiders have four pairs of legs attached the cephalothorax. 

2. The cephalothorax is the combination head-thorax. 

3. The spider has two body parts: cephalothorax and abdomen. 

4. The cephalothorax contains the b rain ^ stomach, and_ poi son glan ds, 

5. The abdomen contains the heart, digestive tract, reproductive organs 
and spinnerets (silk glands). 

6. The legs of a spider are jointed and end in two or threa claws. 

7. Spiders molt as tuey.grow. 
MATERIALS NEEDED 

Hand lens 

Field Guide to Spiders 

flEW ACtlVITY 
« 

How do you know youVe found a spider f How many legs does a spider have? 
How many parts does a spider body have? 

Is a spider an Insect? Row many legs does an Insect have? How many partv 
- does an i^^ect bod/ have? Do spiders have antennae? Did you ever see a 
spider with wings? 

(iJOTE? If children have-not previously studied insects, and have had 
little experience with spidersv these qi^stlons may constitute the basis 
of the entire trip, rather than just an Introductory survey and review. 
In that case, all smalj. creeping, crawling, hopping, flying, buzzing and 
biting things shoult be examined for number of body parts, number of legs, 
antennae, wings (not. all insects have^hem)|^ 'and silk-like web or dragline 
production (although some Insects, such as caterpillars, produce silk at 
varlcms stages in their life cycles). 

The animals found and examined for these characteristics could then be 
classified into three gr otq^i those having 6 legs and 3 body parts, those 
having Q legs and 2 body parts, and those having more or fewer than 6 or 
8 legs.* 

*Mot all 8-legged creatures are spiders, however, Harvestmen (Maddy- 
long-legs*) are not. Neither are ticks, mites or scorpions. 



OBSERVING SPIDERS 



To what part of the spider's body aru the legs attached? 
Are the legs jointed or unjointod? 
- iWes a spider have claws? auction discs? How many? 
Are the legs smooth or hairy? 

Is the rest of the spider smooth or hairy? Is it sticky? Does It feel 
TOlst? dry? varm? cold? ^ 

How are the cephalo thorax and abdomen joined? 
What color is the cephalothorax? the abdomen? the legs? 
Is the spider the same color on the underside as on the ,opside? 
Are there any cpecial markings wiiich might suggest a name for this spider? 
Does the spider blend with or contrae¥-with the background? (is the back- 
ground its usual environment?) 

/ " 
Is the cephalothorax larger or Smaller or the same slse is the abdomen? 
Is the t.bdomen rounded? pointed? round or oval? 

/jre the legs longer tlian, shorty than, or the same length as the body parts 
Are all the legs the same lengtih? 

Is the over-all appearance of t|his spider longer than it is wide, wider 



Does the spider have eyes? Where? How many? How large are they compared 
to the rest of the cephalothorax? Do they seem to be compound ^yes like 
an Insect's? 

How does it breathe? Can you find nostrils? spiracles? (NOTE: if 
children have studied insects, they should know to look for spiracles 
(breathing holes) in the sides)* 



What is the over-all size of this spider? (Record this, aud then look for 
. another spider of the same type. Use differences in size ^ to make obser- 
vations and inferences about males and females, and~spider growth). 

How does this spider niDve^ Does it run, hop, jump? 

Does it move forward? backyard? sidewar6i5? Can it move in all these 

directions? : 

Does it pick up more than cme foot at a time? 

Does It move alternate feet or opposite feet?- (at the same time? one after 
the other?) 

Are all the feet used In moving? 

Look for a spider on Its dragline . (NOTE: a dragline is the single thread 
by which spiders of tan descend). 

When a spider is descending on Its dragline, does it hold on with any of 
its legs? 

Can a spider go :k up Its dragline? If so, what does it do with the 
silk below it? -j you think the spider eats the silk? Dissdlves it with 
some chemical? Winds it up for later use? Is the silk elastic like a 
rubber band? 

When the spider is. going back up the dragline, how many legs does it use? 
Can the spider uove the I'ne or must it drop stralght-4own? What happens 
if the ^Tind is blowing? (Be a wind ^ai blow gently on the dragline. 
^Riat happens?) — l£-4here is no tflnd blowing, how can the spider m^e 




horizontal threads to spin a web? (This may take follow-up Investigation!) 

Look for a spider In Its web, or ualn<^ a horizontal dragline. How does 
It move? 

Does It travel rlghtalde up or upside down? forward or backward? 
Does It use all its leps? 

How does It avoid gettlnp; cauglit in the wjf> (like some Insects may be 
obsi:rved caught in It?) ^±d you just guess this answer, oxL^dld you observe 
something that made you think this? 

OBSERVING A NON-WEB SPIRHING SPIDER 

Look carefully at the flowers of goldenrod, Queei| Ann 'a lace, milfoil, or 
even a gardur species such as zinnias. You may "SefiTH^faSLl, llf,ht- 
colored spider with lonj? front legs. The "crab spider" is lying in wait 
for a meal. 

How do you suppose this spider catches food? 

If there a web nearby'' (Better not ask this if the web of another species 
is near at hand). 

How does the spxder's color 'blend vrith Its background? 
Docs it appear to see you? What makes you think so? 

Try to find an ant, or other small Insect to place on the flower near the 

spider. Observe what happens. 

How did the solder catch the Insect? 

Can the 'crab spider* change color like the chameleon? 

Look for spider?? which mimic ants. 

Look for female, wolf spiders carrying egg cases or carrying their young 
on their bac 3. (Wolf spiders will most frequently be found near the 
outside foundations of buildings.) 
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OBJECTIVES 

Upon completing the study of ri^ialvoras , the children should: 
1. understand that lacalvor^as are insects. 



2* recognize the four stages in the life cycle of the mealworm* 

3* be able to know the roles of the larve (laealwortn) , pupa, and adult 
beetle In the life cycle. 

4* be able to describe the location of the natural habitats of these 
animals. 



5. know* what taolting means and understand ^y it is important in the life 
cycle of the mealworm* 

6* know what mealworms eat and where they get their water from* 

DNIT C0TK;EPTS 11 

1* Mealworms are the larval stage in the life cycle of the grain beetle, 
Tenebfl o molitor . 

2. The Tenebrio beetle has four stages in its life cycle » showing a 
biolo^cal characteristic kjiowa as complete metamorphosis * 

3* It takes about A to 5 months to complete the life cycle of the 
Tenebrio beetle* 

4 , — MRrtworms are scavengers * feeding on graiiis and related plant mater lils, 
as ^ell as decaying animal debris. 

3. Itealworms do not require a lar^e supply of water, as i;hey derive 
their water requirements from the foods they eat. 

6. The mealworm stage in the life cycle of the grain beetle is the main 
growing stage* T^e mealworms imist aolt (shed their skins) In ordec 
to grow because tbelr skins are hard and rigid;, thereby preventing 
growth* 

7. Mealworms prefer damp, warm environments having restricted light* 

8. "The adult beetle is the reproducing stage in the life cycle* The 

male at^ finale beetles mate and the female deposits the fertilized 
eggs which will hatch Into the larvae (meol^rms) • 

9* This animal is an insect, both the larva and adult having the char- 
acteristic six legs* 

10* MeaV/orms and the_adult beetles are very sensitive to their environ- 
ment, having antennar, ayes and other sensory receptors* 
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INTRODUCTION 



Anyone viho hss raised frogs, pnl-^nariders, or lizards as a study or hobby 
very likely is familiar with t:iSj in many ways., unfortunate creature. 

His name is incorrect from a scientific viewpoint ^ though most appropriate 
from a practical standpoint, TJiis lowly animal is actually the larval 
state in the life history of the Tcr obrlo beetle, a grain beetle. His 
name is appropriate » however, since tlie laxval stage (the longest in the 
complete life history) does look like a worm and he does reside in areas 
when grain meal is available. Another aspect of his name uhicb is perhaps 
even more indicative of his modem state in life is the "meal" portion, 
since these creatures are commercially raised throughout our land as food 
for many laboratory an^-mals; thus, truly serving as a "meal T*orm". 

In addition to their coomercial value, menlvorms have been widely used 
in studies of insect physiology. Al s Og as thi s activity will develop, 
they are rapidly becoming universally popular classroom study animals, 
providing hours of meaningful learning experiences involving insect life 
cycles, behavior, feeding and development. 

As one young students so aptly expressed it'^ 

"Pity the poor mealworm 
He is not an ideal vom 
In fact, he's not a real worm 
But a bug, ugh I** 

So matter wh.at he is, you will discover with your students the magic 
attraction he has for the young observer. 

A. Ctollectdnr 

HealT^roa are probably best purchased from a local supplier or a 
biological au^ly hc'is'e, since they are so widely available. However^ 
tor those \Aio prefer to collect th^- in their naturaJ. liabitats, 
directions follow: 

!• Preparation 

All that is needed is a collecting container and a small trowel. 

Battery Jars or large pickle jars, mayonnaise jars or cv^ a 

shoe box will do. Be sure to take along covers for your containers. 

2. When to Collect 

As these animals are year around Inhabltan s of their natural 
environments which is inside plac^ where grains or grain pro*- 
ducts are store.', they can be collected at practically anytlne of 
the vear^ — 

3. Where to Collect 

As . indicated above mealworms live where a supply of grain or grain 
products is available, especially in places that are ra|her dat:^ 
and dark. 
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Places to look arc: 



s. graaarios 

b* hoiaa - stored cereals 

c* neglected grain piles In corrcrs in mills 

d . unde r bags of feed in warehouses and feed stores 

c. litter of chicken houses 

f • when fully grown, the larvae wande r j^jout seeking a place 
to pupate. Look for them almost axiy^erb where there is 
dampness and darkness and a supply of stored grain or other 

products* They have even been found in bags of fertilizer . 

and salt, boxes of soda and bales of tobacco and even pepper. 

4. llov to Collect 

— - ffealffonas are scavengers aiid will devour dec aying grain and milled 
products which are dimp, iJ.so> they will feed on scraps of meat, 
feathers, dead insects and other organic d?bris. 

After having located a mealworm colony, ^coop up some of tha 
material they are living on and place it in your container. Try 
to include some adults pupae as well as larvae. 



Culturing ^ ~' 

!• The culture "house" or Tcnebrlum " 

iiealworas do not require a very fancy abode. It is mere important 
that the proper *'fumitara" ^md '*utilitlea^- be supplied than 
constructing a fancy heme. 

Some "houses" you can use are: 

large (1 quart) glass jars — 

b. small 4>alls or other metal containers 

c. a fish bowl aquaritnn 

d. a. small terrarium 
e* a plastic box 

2* The ' furniture ' and ''utilities" 

a. Fill your tenebrlum about half full vrith the following: 

bran (breakfast type) X ^ 

breadcrumbs ) any co!2fl>it]^tlon, of 'these 

oatmeal ) or singly 

com meal ) . . 

wheat or com flakes ) 

♦ 

b« on top of the cereal or grain ^ place a layer of shredded 
newspaper (for cover)* 

c« place a slice or tm of apple^ or potato on top of food 
supply toi moisture. (Place them under the n^spaper). A 
whl)le ckrtot pu^^ ^own into the cereal or grair4 will also 
serve well. 
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^TE : SesKDve these items 'Aen titcy dry and shrivel or 
— lipcong tnoldy. 

d. cover yout t^encbriun i^rLth a flue mesh screen or piece of 
cheesecloth. 

e. if the tenebrium has glass walls lyhich are transparent, 
cover It with dark cloth or_ piper. 

f . change the grain and /or cereal n^.^.iua whenever it becomes 
powdery. This Indicates that the nealworms have used it 
up as rmch as they desire to. 

g. store In a dark locale at about 32^ to 86® F. 

h. new colonies can be started by transferring adults, mipae, 
and larvae to properly supplied tcnobria (nealwona houses) . 

3. Coiamercial Sources 

Ifealwcms can be purchased fron local pet shops as well as from 
biological supply houses. 

A good supply house in this avef: a ^ 

Carolina Biological Supply Coapany 
£wlington, ^lorth Carolina 

Studying Ifealworms 

1. How to Study tfealwros 

a. first allw the children to examine the ^Aiole culture. They 
will undoubtedly ask questions such as'. 



What are they feeding on? 
What 1^ the newspaper for? 
i-Thy are the apple slices there? 
— Why do youk^ecp the jar covered? 

Let the children speculate on the answers to these questions 
and others they laay raise. If necessary tell thea Ibe 
reasons for the procedures and materials used. 

b. Provide each child with the following materials: 



a plastic container » such as a soft margarine container. 

a small amount of bran or com meal to place In their 

study containers. 

from the culture - 2 or 3 larvae of different slses. 

. . . . .1 or 2 pupae 

an adult beetle (alive) ^ 

an ^ult beetle (dead) ^ 

• . ♦ ♦ . ^'skins^* of molted larvae 
eggs - if you can find thmi 
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c. each-tlae you make bservatlons. be sure to have the children 
axaaingt the parent culture. At the end of each study period, 
the children's culture can he covered (use cheesecloth to_ 
seal) and stored with the parent culture until the next study 
period » 

d. the whole study should be coopletcd over about 5 to 7 -eeasecU'' 
tive daily study periods. 

What to Observe 

a. General Characteristics 

Call the children ^s attention to the adult beetlq. 

About how large 1b he? What color Is he? Touch the- beetle. 

Is he soft or nard?^Hough or siaooth? 

Can you see a definite head? Body? Legs? Does he have 
antennae? llow many? Can jrou find eyes? How nany? Can you 
see his taouth and jaws? Does he have wings? (Yes, 2 pairs) 

Hext, draw their attention to the pupa * 

Do you think this is related to the adult beetle? Why? 
Does it look Ilka the adult in anyway? Bowt Does it seem to 
bo alive? What makes you think ^o? Does it isove? Touch it. 
What does It feel like? Is it rough or smooth? Soft or hard? 
Dry or taoist? Doas it have an odor? If so, describe It. 
What color is it? What do you think this is? 

?IOTS ; The pupal stage lasts from 1 to 3 weeks. The emerging 
adult is lAlte at first but win go through a series 
of changes in color until it bccooes black in about 
2 or 3 days. 



The adults are either male or female (very difficult to 
distinguish) « mate, than exist for a fyw months before dying. 
At this time it might t^e advisable to discuss the generalized 
life cycle of beetles, explaining the rel^^lottshlp between 
the ^ult, eggs, larvae, an^ ^pae. In pr Uet. You might 
introduce the idea of ccaapl ^t ejnetamorphosls i n explaining the^ 
life cycle* The children may not tmderstand what you are 
telling them in using this term, so do not dwall on It now. 
Next, direct their attt^tlon to the larval stage or "mealworm". 

How big Is^ it? ' Does this look like either the adult or pupaT 
Does It have anything la co^on with either? 

NOTE : The children may notice the segaented body, antennae, 

jaws, 6 legs Mtd the hard, smooth, shin/, outer covering. 
Try to call their attention to these features. Can it 
laova? Fast or slow? Does^ h?ve legs? How many? 
Itoes it h iVCT^eeters"? How many? Can you find its 
mduth az^ jai^? Do, you see any eyes? (Yes, there are 2, 



one bchiri^ eec!i aritemia. They are black and- very smll). 
How nany? '/h it color? Is the body covered with a 
coat? What color Is it? Is it soft or hnrd? Rough 
or smooth? Vet or dry? Cmcil the animal. Does It 
liave an odor? Hcscribu It. I>oes the body seem t;o be 
in one piece or is it divided into segments? How nauy? 

Now, as> thetn trhy they think this stage is called a 
taealwona . Acccot all responses. It taight be good to 
refer to the t>?o dr£iwinp3 provided with this exercise 
at this time. This will help the children visualize 
what chey have seen. 

b. Locomotio n 

In the adult - Does the beetle move? How fast? What 
does he use to move with5- How nany are there? Does he 
have wings? (Yes, two pairs). Does he fly? (Seldom. 
He may hop for short distances . however.) 

In the larva - Does the nealwora m<we? How fast coispared 
to the adult beetle? What does he use to move with? How 
many does he have? Does he have wings? Can he fly, then? 

c. Feeding - For both adult and larva 

Can you see the animals foeding? Do they chew their _ 
food? (Yes) l&at with? (Their pair of mandibles) . — ^" 
How do they ^saea to locate their food? (They use their 
antenna, the ihott^ antenna-like palpi on their mouth parts) 
Do they need water? (Yes) Where do they get it? (From 
the f tuit or vegetable and from the grain itself) . Does 
tKe pui^ seoa to feed? (It is an inactive state). 

d. Sensory perception 

Hotice the action of the feelers. What does the animal 
seem to be doinp. with them? ^?hy does he do this? Do 
you see any eyes? (Yes) Hov many? (Two) Eow large ar^ 
they?"^ What color are they? Where are they located? 

NOTE ; In the adult and larvae they are located Just 
. behind the antenna, on elthet^-slide #f the head. 

Which ha§ the larger eyes^ the' adult beetle or the Jarval 
3^alworm? Does he see^fi to be able to see? How wall does 
he se3 compared to humans? 

KOTE ; In the adult, the eyes are compound like insects 
in general. Tiiey see movements quite well, but 
probably do not for© a single, concise Imagns we 
do. 

The larva has simple eyes which serve primarily 
as photoreceptors. There is some evi^nce that 



ne.alwonps are scnsitTvc''to colors, 
e. The 1 dfe Cycle * 

« 

The Tcnubrio beetle shoves complete netamorphosis, having 
tiggs, larvae, pu^^ic and adults, all of uhich look different 

After mating, the fcnale beetle may lay as many as 500 
eggs bc^f ore she dies . Tlie eggs ^ire white , very ^tiny 
(about 0.05 inch) oval shaped and quite stick/. They 
hatch in about a week under favorable conditions. * ^ 

— The hatchinp, larvae (mealwonas) are very smll and xd.ll 
grow to abouf^ 1 inch in length during their life phase of 
4 cr 5 nonths. As they have a hard e xo -skeleton they triust 

r. olt (shed their skin) in ordnr to grow. They do this ^ 

often, from 9 to 20 times daring the larval state. These 
nolts leave the sMn intact and children arc often lt.d to 
believe that the nealwoms have rlicd. 

As soon as the larv^ have grown to full size, they will . 
aetaniorphose intQ_jt!i;^ pupae . This is the inactive stage 
and xvill last from one to three weeks. Aft^r this, the 
adult beetle t»ill energe. 

Ask the chilfir<^n to notice the different stages in the 
life cycle. Try to locate the tiny eggs. If the children 
arc lucky, they may a^^^at* adult enarging frou the pu^al 
state. Also, call the chllJr^n's attention to the '-skins" 
(noits) of the larvae. Ask theni what these are. Let 
them speculate. ^ 

One \my to show the true nature of the molt skins Is to 
jNiint the backs of several small mealworms with red n^il 
polisli. After molting, the skin left behind will have the 
nail polish on it, but the mealworm ^ill not. 

3. References. 

ESS (ElcPHKitary Science Study), Behavior of Mealvoros 
E ducatio n Services, Inc. 1964, 

FOLLOW-UP ACTIVITIES 

1. ^ Since maahfiomB are actually ncats to man in wxny way&t-4t is not 

advisable to return your culture to their natural habitat. Instead, 
mealworms ^e best us^d to teed other laboratory animals, such as 
crayfish, frogs I salamanders and snakes. 

Doing this is an exce''"^t opportunity to bring out the role of 
predatory ^imals a animal ^^rld. 

2. Have the children % mealworm, the pupa and the adult beetle. 



3. Develop a finger play depicting the activities of the mealworm* 



Show a filn or filmstrip on mealworms, if one Is ava'lsible to you. 

On flannaliiioard^ place tha follo\?ing t^ords in a cloi kwiso arrange- 
ment, egg (at 12^ noon); larvae (at 3 o'clock); pupa (at 6 o'clock) ^ 
and adult (at 9 o'clock), '^un have cutout dr wings c ^-'-^'ures 
available of each stage* !:3vo members of the class como forward 
and place each of the* stages over the. corrs-ct title to ccoplete the 
life cycle. 

Discuss the following: 

a. Complete actaiaorphosis - use terms such as change in place of 
metamorphosis. Cc^pare t h e lif e cycle of the inealworm to our 
own where wc have the fertilized e^g ; the baby a child » 
adolescent and finally, the adult , 

b. The roles of larva, pupa, adult in the mealworm life cycle. 



c. The necessity for molting in the nealwom (larval) stage. 




ttiol IcT 
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OBJECTI^r^s 



At the conpletion of this stwXy, t'le cUiHr'-^n should- 

1. be able to tell hy ^rasshor^nors irc iusocts. 

2. knov the thr^c stasis ia the- life cycl-. of tho grasshoppers. 

3. understand that a grasshopper nynph rust rolt (shed his 3i:ia) in order 
to crow. 

4. understand v^hy crisshopn^rs are cill.;d insect ht^rbivorcs. 

5. realize vrhy grasshoppers are a':one tha xjorst encnies of taan's acri- 
culture. 

6. know hov a frrasshopper ov^rv^lnters, 

7. t>G able to doscrlb^: hoK-j grasshc^ppers ^ 

a. feed 

b . movo 

c. sannlo th^ir environncnt 

d. cooE.vanicatv. 

COilCEPTS 

I. Grasshoppers have six legs and are insects. 

II, The grasshopper lifo cycle i^^ si^iilar to that of the praying nantls, 
having only th& esS* i^y^^ph and adult stages. 

III. The nynph is the srovJth stage in the grasshopper life cycl;£j laolting 
being necessary for grovjth. 

IV. Grasshoppers are herbivores, that is, they eat plant tsatcrials, nainly 
grasses, for food. 

V. Because of their fc-^dine liabits, grasshoppers are among the Tforst of 
man's agricultural posts. 

VI. Grasshoppers are an inportant clement of many field food chains ^ being 
fed upon by triany predators. 

VII. As insects go, grasshoppers are well adapted to their environment, pos- 
sessing thre-i moans of locotnotion and w^ll developed sensory receptors, 
indudinj an excellent mcan*r-o€ coirmunication. 

VIII. These craaturer, overx^inter as eg^s deposited in the soil by the female. 
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lilTRODUCriO^^ 



Any oiiG vho has taken a ^'^ar: through a f'icl/. durin^ the spring sumncr or early 
fall h.^s established an acquaint:ince ''it*; this coTimon insuct pcot, for he is tha 
chief hcr-j^voro of thi insact t-^^orlJ,, t'v. ,'>r.asshopp;.r . 

!Jhcthc:r you tread Uu. field or not you "ill bo a'7av:. of their pt^sance as Lutz (1) 
put it so v»ell* 

''The poetry of earth is nover luad* •'htin ail t'u: birJs arc 
faint ?ith tho hot sun and hide in the coolins traos, a voice 
v'ill run from h'^d^z to hedge about the new-ri(xm n?:ai* Thai: is 
t^e grasshoppers. ' 

ThfcSCs herbivorous consumers -Wii ^norxr^ ch^^ last knovn and nost widely spread 
insects in the uorld. T^^yy cause untold rdllionG of dollars in damage to grain 
crops in the United States an': other p.-^rt?; cf tht: -.'orld. Th- record of their 
destructive forays io 13 long as tho history of civilized mau^ for the Bible 
contains mora than one r^f ^rence to the locust hordes ' devouring the grain fiolds 
thus, producinj^ T/ld^spr^ad famine. 

There are viany kinds of then in our country* numbering ov%,r 600 species. Only 
a fky.'' arc serious pests to nan ^3 agriculture* About 90% of their damasc to field 
crops is causoc* just fivn spcci/^Ss x^hilw save tvanty species attack our grass- 
land plants. 

In the Great Plains, one of th*- nest fa.?red sounds knmm is the leaf-.;ning hum of 
hordes of tiigratory ?,r -is shoppers, ccrrsonly called locusts > as they darken the 
sky while ir.vaiin^ the vast ^rainlsnds of this pirt of our country- CiSn a 
6\7am can destroy hundreds of acres in tnatter of hours* 

In the East, grfsshoppcr populations do not usually assume such ::pidctaic pio-- 
portions^ thouQh they tecono numerous Kinough during August and Sw.pteQber to 
cause substantial daniage to gr'^ss crops* 

While it would he unwise to nininize the ne^^tive Inportance of those pests 5 
there is a positive side to thair oKlatAnce t^hich in of soDe inportanc^ to the 
biological community. 

Grasshoppers ar«i staple iteins in thu dl^t of rany animls^ including nuncrous 
birds t skunks, snakes, toidSj. frogs, shrews, nice and laoles, to n:.ntioa a fctr. 

To close on a positiv*. note, th.. n*:Xt tir.o you go trout fishing, try attaching 
a live grasshopper to your hook. You rill be nt3a?ed at your success in luring 
the wary trout to snap up this much dcsirvd delicacy in 1 *^it while the rittinU 
good'* frane of appetite* 

^^^Lutz, Frank E. Field Book cf Insects 3rd. ^.dition, p^.f?e 56 
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Collecting; 



1. Prapiration 

Grisshoppcrs nrc b.^t collcctx^d In th^. -i^ilt or nynph stagtLS. The 
ndult fc,aal3 dcpositfi her fcrtllizod eggs in burro-'s i-i tho soil in 
late surr^or or early fall, in vblch fom the insect survives the 
t>7intGr. riscovarin^ thes»: burri-J ^.rgs is a nonumuntal tnsk for the 
skilled collector and nci.'^rly i -possible for the uovlca. 

To catch these energetic cro-^tures, you »^ill need an insect act to 
achieve b:iSt results. It is possible to catch then. v:th yoar hard, 
if you ar2 quick eaough; but this is r. slo^7j t ;dious tnnk. 

Your grasshoppers can be transported in a glass Jar vith i fcv grass 
leaves added • De 3ure to punch smll holrs in tie cover of the jar. 

2. THien to Collect 

In the late G?ri:is, ail sun-ier, ..-rly fall (S."ptember end October.) 

3. !-?here to Collect 

Really, alnost rnyt/herc in soasoti* Pest results ^^111 be obtained in 
grassy fields, 

4. lloii to Collect 

Sinnly s^/eep then up in your J-naect net and transfer taem to your 
carrying jar; laikinf haste in pl?^cing the lid on it before the 
grasshoppero can hop out. 

Culturing 

1. Iiousing th^ Grasshoppers 

Tliese aninals can be store<^ in alnost any kind of container just so 
long as it is closed and his a good air supply. 

Suggestions for housing units are: 

a. a temriusn 

b. a lar^e fish-bm/l aquariun scnleid :7ith fine mesh screen 

c. one gallon wid^.-nouth jar Scjaltd xjith fine fnesh scr*-en 
d* battery jar with tho top scal^.d with a fine t?esh scrr^en 

2. 'Furnishincy" your Grasshopper House 

a* Line the bettor, of your re-rin^ house I'ith a section of grass 

so'j which entirely covers the bottom of coutainer. Sod ^lith tall^ 
green grass is preferable* 

7ha fjrass *7ill provide food for the hoppers and the soil a place 
for the females to ^leposlt her egg cases • 



\ . ^.^dition of a l^.rfjcr h-irb'-^.c^ous pi:int -^nd *i branch will ^.nhnncc 
t'.ic liv^bility oi" your r:nrin3 hous^.^ 

3. F^ calHR th^ Grisshcpp.rs 

^. Tr*:i gnss iv.-i hcrbicoous olc.\tf, r^hculd provld:: ^nourrh food if 
you do not h-^.v. tec Tw^-ny ^ri.-^shoup^rs in the rearing house • 
Once In a ^^11^^ sdd -i f./-^ lettuce l/.ivos., carrot top«, alfalfc 
plants or othur l*:avc:i5. 

b. 'Fatur the grass sod to V-^'^p it iron drying cute Thc: hoppers will 
gtt th -ir '--r.tor in this ^ny. 

4 ♦ CQriTncrc^.nl Sources 

Eg'j caBcs "'f the Lubber grans hor-per, Re:.alea nicroptcra , cnn be 
obtained fror. m nunbcr of jiolo-ic^il supply houses* In^; tractions for 
culturiu^ rivet 3lso provided, 

A good suppli-t is 

C'-^rolin!! ?,ioiogic.il Supoly Connnny 
Burlington^ I'crth Cr.rolin?^ 

Studying r^risshoopcrs 

1. fJov to Study Gragshcppers 

Gcnerilly> obs '.rvations should bi: mide in situ- thnt is, in their 
r^^aring cages. 

It is sonatiacs desirable to slot^ down tha ^grasshopper's actions 
in order to make norc dct-^.ilcd ob starvations . To do this, all that 
is noct-.ssary is to transfer one or two to a '^^par^.tu: jar ▼yith holes 
in its lidi t^.wn^ stor^ then in a refrigerator unitl you notice a 
narked r^luction in tl- iir luv-.l of activity • Being cold-blooded 
aninals, they should slo*^ io^m to suitable rate of activity 
vlthin an hcur, usually 30 i^inutos iB sufficient. 

c. T'iu use of *nat'aifyinp, Icns^j to obsarvc 'co6l:-d off * spccioona 
will increase the detail of observation. 

2. -'That to serve 

3, Gcnoral CI nrdctwVistics 

How lar?c are the largest grnsshoppcrs that you can sea? 

Ara air of then: th^ sanv f:iz^1 '^at color are they? 

Ari they tUc^. Banc color ov-r ill -f their bodies? Oo all of thesi 

appc^ar to "^oolc the sane in color? 

Can you s^k. a definite head, eyas, aouth, feelers, vings, abdomen, 
Ivigs? KovT many cf each? Is this aninal an insect? T.Jhat nakes 
you think so? 



JO thu snail. -r f-^rras (nvr-phs) look "lout the simL c:s ths lars^st 
iT..^/' uc yoj n :^. f^r-^ j t:h--^ -io noz lock liku grasshopper? 



Lcc(.notlca In '"?ri33Von.:^rG 

?o the grac-shoopors ^t-iy vury 1 n-^, in on. ^pct? they 

c-sily f ri/'iter.cd? 'lien thLy -.r.: in plncc do Chjy rcmin nction- 

Icss or cm y^n s jti solu of th. ii p-rts noviag? Hiich? 

Hct mny different '^^73 of laovins c^n you t»bsjrv2 in grnsshoppors? 
'Aat dc tli.:y use to iccoiiiplish a?ich :?.eans of Irconotion? 

'.TOTE^ Gr-^sshopp^rs povc in 3 genural ways 

1. f lyinj^ - in tr.^vslini^ substanti il uistr»ncJ3, 
they use thoir tvjo nairs of \?in53 to fly- 

2. hoppinr. " if you obstirv3 the hind pr.ir jf i3gG, 
ycu vill notice th?.t thoy ire nuch larger -^ni 
higily modified for lG?.pin?. 

3. -7:il!cjuf t - the <»rnsshoppur us ..3 hie 3 pairs of 
^?alkinf la^o to i,rivei short di3tanc-:S. 

This iB slo-? 

Cm you toll i^hy th^sc -nir.:.l3 ire called ffrisshoppars? (Allow 
thG chiidron t.^- snocuint • freely hero and j^ccjvt all responses*) 

Sensory ^zrception ir. "rr:33hoppcrs 

C3II thv. chiidron*3 attention to the piir of ?.ut^nn3C located on 
the front of th^ head* 

.'h.->t are tiic^e structures? Fov r.any do:^s each grr^sshopper have of 
then? 

MOTE' The short antc:ma*'liVe Appendigos situated on cither 

side cf the noutt: region .ir^ called palpi (sing*, palpus) 
and serv^ is ch^rore-ccptors ?.nd t?r.tile (touch) recep- 
tors during the feeding process. 

Docs ha move then? Why do you think he does this? (Tliay function 
much th^ samo as in othtr anitials wc h.iv^i studied.) liext, hav^ tha 
children observe the two Tjroniaent coTupotind eyes situited on either 
side of the head. 

you see r^ny eyes? Fow n-rny? Miat color ar^ they? Are thay 
lirsc or sriall in r^l^tioti to tha animals' head size? 1)0 you think 
he can see very t^ell? ^^Jliat tnnkiis you think so? 

MOTE" Vision in the comp-'^und ^jcb of a grisshnppcr is prob-^bly 
similar to thnt cf oth .r anin-ls having this kind of eye 
structure. 

AlGO, pric..4h:ppers have thr^e sini>l,- eyes located at the 
front of thj h^ad, t^ro at the base of the antennae and 
one betw,sm th:i antennae. These ar; plJ'narily photora- 
cGpter^ • 



Fii.-lly, c-11 attc.i:ti:^n t.: t:; . thin, 'la-^brnnous structures 
Ivcr^to' lust abov^ th.: t'.ir-i pr.it of iT-^.lhins legs. Thasi^; tf^o 
structu'.s ^re c^,lh.A tvnp?.aic nc.ibrmcs functicn in c 
nanuw^r .rdi-^r tc our j-.rdriars , s^-rving -is th.^ or^nns of hear- 
ing in t-iw grnsshopos-r . 

Th^ Folding Process ia Gr-gsh:>ppcr5 

Obsurvc th<. grasfihoppc-rs feeding. ?o they grasp tho food 
(grnsG)? Wi'*rt ^/ith? Oo thwy ch'^^r th- food or svnllow it vholt 
(Glow,) 'Jhat do th.iy use do this? (Tha mndiblcs or javs.) 
Arc they noisy yfh<^n they ^nt? ^That sounds do you hcnr? 

'J"TE: Grasshoppers n-ikw r. huCTxing nv- isc v/hen they feed. 
x\Is. , th.-.y c;-n ^slng" by dr^.t^-'^ng the fuour y or 
thi '.,n:d first s..^ent of thoir cnl-^rf^cd hindlegs, 
acre th^ thicUcn^cI veins of the frr^ v'.ngs, fiddle 
styla. 

In flight, they riViC a rattling noiso (rjhicb will 
stnrtli^ th'i unsuspecting cba-rrv. r) by vibrating 
th-ir hind *;in£:3 against th^ fere ^ings. 
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OBJECTI^/rS 



Students should be abl<^ to, 

1. Use tliji.r r^^n^es of oL^'it arJ touch to ^xaraip.. roch specimens. 

2. Observ' and dtscri^e th:: charact .^riscTcs of these 3p*2ciniens in terms 
of color, t;;xtura. cleavage; hardiness and relativt: weight. 

3. Obcervc th-. juvircnment in w^ic'x thr, sp2ci.:aen occurs. 

4. DG3cril-. rocUs as sedimentary . ^ctamorphic or ipnooufj, 

UNIT CONCEPTS 

1. Rocks arc described in t<^r!ns of color, texture, cleavaRc, hardness 
and relative T-TGipht* 

2. ^'iffcrcnt types of rocks aro found in different areas. 

3» R.ocks atv divided into thrL,e najor classifications by the x/ay they 
t'7cre formed sedimentary, netamorohic , and igneous. 

!Iagnifying frlass-'is, penny; pocket knife. 
FIELD ACTIVITY 

Describe the e:cternai characteristics of thj roc^: you have found. 

^Jhat is its color? 

Is it th^' same color all over? 

I3 the color solid., or is the rocL sp^ckliid? 

Do you thin-: this is t* c true color or has sonc thing staineti the rock? Ko^j 
tfould you find out the true color? ''fiat might hav- stained it? 

What is the shape? 

'}oes it hav i rectangular c^ges? 

Is it rounded? (Ifaat nay hwo caused this rounded shares?) 
¥o\f ivtavy is it? Is It heavier or lighter than you expect it to bo? 
Hov does it compare with a familiar object of the sane size, such as 
baseball, an cf,g, an eraser, etc? 

vmat is the texture? Smooth? Porous? Crumbly? Sandy? Etc. (tfaat 
descriptive tjords can you uso?) 

How cculd you fiet a better idea of the real color and cleavage of this 
rock? (CAUTtOi']: When breaking one*^ rocks, b^ sure tliosc taking part have 
eyes protected with safety goggles). 

Is the reel*, the same color on the inside as it ±3 on the outside? (If 
not, t.fhy not? I^Jhlch is the true color of the rock?) ^cscriho the 
interior color? Is it solid color? "oes the color appear in lumps or 
speckles? Hx-imiuc the interior uitb a hand lens. t^That do you see. 

Do you see ar.y indications of soi^lrnvtritary £orm?*tlon? t^fhat? ^»53cribc the 
terrture on the freshly broken surface, /irc there nny crystals? describe 
the cleavage. \?hat shap^ arc they? Pow many oides ^-ocs each hive? MOTL.^ 
Due to heavy trail usaf^e and limit.^d nucabers of rocks thia cannot ho done 
in the ^/oods. 

Wiat is the hardness of this rock? Will it scratc*' your fingernail? \ 
penny? The blad'j of the knife? Can it be scratchfid by your fingernail? 
The Penny? The knife? 
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How is this rod: a Part of th^t to'.ij irea? Is it part of an outcropping 
of underlying rock? \r . thora large bouiH<jr < like it here? Aro there 
many pieces like it ';^rj? ''i'^lit Vc nive ^?-n carried here by a stream? 
By man? By gravity? 

What is this ar^a? \ roadside? A parn of a farn? The base of a 
^•lountain? The flociolain of a strcon? I?? rock of this tyP3 weathering 
into soil herii? C-/hat ^1:^^=5 you think s^?) 

T}o you think tb.is rock is composed of only one mine ral or does it seem 
to contain more than one nincral? Pave vou tasted only on ,2 mineral or 
have you carried out your invasti?»ations for each of the minerals in 
th^ rock? 
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LEARNIHG EXPERIENCE: Conparaion of Soil Types' 



CURRICULUM A'lEA : Science 



GRADE LEVEL : 4th 

5th 
6th 



CONCEPTUAL THEME : Soil is a very i.nportant life supporting 

system. 



:.'BJEGTIVr;s 

Students should be able to. 

1. List ':hrae co-^pon^rifs of soil 

2. Descvibo orally differences In texture, color and vrntcr *»bsorptlva 
quality of a variety of soils (at least t^^ varieties after the trlT^: 
aore, if follox7-up activities are u3C:d). 

3. Particioatc l^i class studies of soil, by bringing in soil s.-^.mrli.s 
anC/or performing thi^ experinunts. 

4. Make soil and grovr seeds ia it. 
UIIIT CCnCEPTS 

1. Soil supports a variety of life. 

2. Soil is comnosod of rock particles, plant particles, an-J aninal rcriains. 

3. Soils can be recognised as sandy, loam, ind clay, 

4. Soils cm be identified by nany recognizable properties - texture, 
color, odor, etc. 

PROCEDURE 
lfeit:orial3 Ncedad 

square of white cardboard; water, hand Icnsj spade. 
FIELD \CTIVITY 

Whit color do you think soil is? 

Sec T^at colors of soil you can find on this path. .Ulow at Ic.et 15 
r.lnutes for Investigations. 

tfliat seeias to be giving the soil those colors? Of what is soil nadj? Did 
you SGc anything that makes you think this? (WTE: If children do not 
suggest that rock crunbles into soil, ask such questions as: Old you fina 
anything else on the path the same color as the soil? What happens to tha 
stones when you rub thea togothv^r?) 

V/hat causes the rock to break domi into soil? 

Can you find any rocks t-Thich shot; signs of wiiathcrlng? 

Can you nahe soil fron any of the stones on this path? (Ulow about 15 

minutes for expcrln-ntation - safety glasses shoul:: be. worn if rocks are to 

be broken). 

Hov does your soil look compared with what is already here? How does it 
feel? Squeeze a handful of your soil and a handful of soil that was already 
here and seems sinilav to it: Compare the, texture, the way the squeezed 
handful holds together. How would you describe any differences? Look at 
your hands. What color are they? Smell the soil you have made. Docs it 
have any odor? 
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Is th re anything in the soil bccidcs pulvjri!5cd rock? Invustigationa 
should not involve tucrinp up rltint root.i* Look for areas whars the* soil 
is dlrcaily partially o::po?3cd. 

Taka a hindful of soil from near tac roots of the grass. Soueaze it. 
holding your hand near your ear cr you do so. Do you hear anything? 
t)c8cribe what you hoar. Coaparc the squeezed sanplo T-7ith youra* Compare 
the texture of this soil \7ith the soil you n^Ac. Smell this soil. How 
would you describe any odor you notice? Look at the color of your hand. 
What do you notice? Examine this soil carafully^. using a magnifying glass* 
Do you sec anything in it that was not In yours? ytiat? Look around to 
sec if you can ^et any idea what this is. Does what you s.'yc help explain 
what you heard and szzelled? Few? 

Spread out several handfula of. :his soil and describe all the differences 
you have noticed in the proco'^tng investigations. ""'OTEs If the weather 
has b*-en dry for a long period of time, it nay bo necessary to pour a 
little \f-ter on t ».e soils being examined. Evun if the soil is moderately 
noist, if time pcmits, further observations can b.". nade by pouring water 
on soil and observin? \Aiat happens. Was the witcr absorbed? ilow quickly? 
If not, where did it go? !-Jhat went with it? \4hat color changes took place? 
What happens now if you squeeze a handful? 

If you t^ere going to r^aha the very test po^initlc coil you could nakc. vhat 
would you put in It? 

Of what value are the rock particles in soil? 
Of ;?hat value are the plant particles? 
Of what value are the aninala? 
Value to whom? 

FOLLOW^U? ACTIVITIES 

1. Collect soils from d iff or cut places (school yard, hotnc yards wood3ots, 
fields). 

a. Sieve a sample of each. V?l,at is loft in the sieve. Md more soil 
ZO tVtrough the sieve or stay in it? vliy? 

b» Tal.e an equal quantity of each soil sanpl::. Keat each In an ovon 
until dry (or In .1 pan over a hot plat-i). Weigh each sanpla. 
Record dry weight* Put each dried sanplc in a glas?5 bottle or test 
tube. Add an equal quantity of water to each. Observe how quickly 
the watt r disappears into th.^ soil. Pour in tnore wat.:r measuring 
the quantity until each tul* is filled to tlie brim* Did each take 
the sane amount? Let stand 5 minutes. Pour off excess water from 
each. tJeasure the quantity and note clarity* Wltich soil absorbed 
the noct water? the least* Weigh each sanple and record wet 
weight. Compare with dry weight. 

Let stand 5 days. Wc^gh again. Compare the weights. VJhat do you 
think accounts for the differences in weight loss? From what soil 
typo did water evaporate dOSt rapidly? more slowly? 

c. Put a sasiplo of each soil type In a ti it tube O'r bottle of wati^iu . 
Describe whr.t you see happening. Cork the bottles and shake aach. 
Let the bottles stand, and watch tlic soil settle. Observe at 



-2- 



15 minute Intervals. How long is It befcr.: the water in each t\xhe 
is conplf t^ily clc-ir? ^-^ic^ so5.l type Sw^ttl,^.d r>ost quicUy? IThich 
took the longGGt to settle? Vfay do you thiak this Is so? 

d. Combine scvercl difft,rc.\t goil typ.s. ^aid water to Just more than 
cover. SLak^. Observe settling action, \fter 24 hours 
observe sedinent layers. 

Hake the very best soil you can froii natural naterlals. Play fair I 
Write your recipe. Try growing seds in your soil. Env- a cless 
contest. Whoso soil do seeds find best? Grow sozne of the same type 
S3':ids in the other soil samples. CoF.pnro growth. 

Find examples of decomposition in the school yard and at home. Oocs 
deconpositlon continue if the object is brought into the classroom? 
V!h<nt factors hasten deconpositiot>? 

What is a conporst pile? Perhaps some students could start one vith 
parents help. What reasons could you give for having one? 

What decomposer 0 arc iu the soil you can't se^? Sprinkle particles 
of decaying wood or pulverized coll In the surface of agar in several 
sterile agar plates. Keep the plates in a warm (72^F), dark place 
for several days. VJhat do you see on the plates? Which plate showed 
the most growths? (Check witr. a high school biology teacher for 
directions on preparing the agar). 



NOLDE T7'')?.FST STATF FA5K 
ENVIR0>3}ai:iTAL EDHCMIO'! CENTER 
R.D.,1' I5 B.:>: 392 

:;u<;ading, pepjsylvac^ia I'^-eo? 

ACTIVITY MU^SER 352 PAGES 1 



LEARNING EXPERIENCE: Erosion 

CURRICULfJM - Science 

GIL'iDE LEVEL : 2nd 

3rd 
4th 
5 th 
6th 



COUCEPTUAL THEiE ; Erosion is a natural process that has been 

aided by man's intervention. 



OBJECTIVES 



After conpletion of activity, students should be able to- 

1. List thret factors contributing to erosion. 

2. Suggest two methods of erosion control. 
l^TIT COtTGEPT 

1. Flowing water is the major cause of erosion. 

2. The numbers and types of plants growing in an area help to 
determine the amount of erosion. 

3. Erosion can be controlled by altering the flow of water and 
numbers and types of plants in the area. 

FIELD ACTIVITY 

Look at a grassy hillside or any sloping piece of ground. Can you see 
any water running over the soil? Where do you see water? Where is 
this water going? lliere is the water coming from? Is the water 
clear? Bro%m? Compare an open piece of soil with one covered with 
grass or other plants. 

How does the contoi^r of the land affect the run'-of f pattern of the 
water? 

Trace the flow of surface water from a stream to its source. 
What path does it follow? 

What factors will affect the speed of the water run-off? 
Which areas do you think are damaged the most by erosion? 

What natural methods of eroelon control do you see? What artificial 
(man-made) methods of erosion control Jo y^^i see? 

What would happen to this area In a rainstorm if all plants and trees 
were suddenly removed? What makes you think this? Have you observed 
examples of this or have you leimed of this through readincj or hearsay? 
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ACTIVITY 



353 



PAGES 



LEARIIING EZPERIEMCE: Deconposars 



CUREICULUl^ AREA ; Science 



GRADE LEVEL 



2nd 
3rd 
4th 
5th 
6th 



CONCEPTUAL TJiEi!E Becompcsltion is natures way of takinn 

care of her litter. 



OBJECTP/CS 



After completion of activity; students should be able tos 

1. Differentiate bct^-recu living and dcconnosing wood. 

2. I^ame three organisms that aid decomposition. 

3. Find examples of decomposition in their yards and near the school. 
UNIT CONCEPT 

1. Decomposition is an important soil builder. 

2. Decomposition is aided by many organisms including plants and animals. 

3. Decomposition is a alotf process. 
FIELD ACTIVITY 

Do you think these trees are deeid? Why? 

What is the difference between a daad tree and a living one? 

What will become of these trees If they are not tal en away from here? 

Is the bark still on the troe? What happened to the bark? 
What is under the bark? 

Tap on the bark. How does it sound? How does this compare ^d-th the 

sound of the living trees? 

Feel the bark and the t^ood under it. 

How would you describe it? 

Does it feel the way it looks? 

Does all the wood under the bark look the sane? Peel the same? 

Push and poke it. Can you find some that is fibrous? Spongy? Powdery? 

What other words can you use to describe the way it feels? 

Is there anything on these tree trunks and logs besides bark? 

Is this material living or dead? Why do you think so? 

VJhat color are fungi? i^OTtt Although white or grey will prolably be 

the answer, suggest they look more closely for other colors with such 

questions asi .'ire they all the same shade of white? Grey? Can you 

find fungi that are striped? Brown? Oranr.c or reddish black? Cream 

colored? Some other color?) 

How would you describe the appearance of fungi? ^^^^ fungi that 

arci semi-^circular-, flat> or needle -like? 

Are all the fungi living? Why do you think this? 

Can you find fungi that look like open umbrellas? Closed unbrellas? 

A deer*s antlors? ^That other ways could you describe them? From looking 

at them^ hox^ do you think fungi feel? 

How do they really feci? 

How many different textures can you find? Can you find fungi that feel 
velvety? Leathery? Granular? Like paner? 
What other words can you usa to describe them? 

Where does the ful^fi get its food? Do you think this does anything to 
the tree? Do fungi get seeds? Wliy do you think this? Where are the 
spores formed? 
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Can you find si^*s of other organisns that are or have been In these logs? 
What signs? 

Wha' do you think made the holes :r.rks? 

Docs the animal which made the hoi.3 seem to be thers^ nor? Vh2t makes 
you think this? do vou think tliis animal was/is here? 

VJhat part might this -^^nimal have nlayed or be playing in tha death and/or 
decomposition of thi.v lo|i:? 

On what observations, If any, are you basing your answer? I!ight there 
be some other explanation? Hov could you find out? 

Have all these logs been lying here the samo length of time? What makes 
you think this? Find the one you think has been here the longest* Wnere 
does the log stop and the forest floor begin? 
Wnat vdll eventually happ en to the log? 

Should the park staff clean these woods and remove these logs? 
Kny do you think this? 

Is there any other place in this forest wh:re iccomposition is taking 
place? How about in the filed? In your ycrd cjui qardc-n? 
What would the world be like without the dc :omp'^sers? 
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ACTIVITY #35/4 P'.GES 



LEAIttllllG 22PE?JE-^CSj Soil Study 



CUraiCIILUl' ASEA Scianc^ 

Lnnguago Arls 
Sccifil r. tud?.03 



GRADE LEVEL : 5th 

6th 



COIJCEPTUAL rilEIIE i Soil is in Inportant life supporting systen. 



OBjr:cTivES 



After completion of activity stu tents should itle tot * 

1. List three conponents of soil. 

2. Describe soil in terns of te^rture,, color odcr, arA vater absorption 
qualities. 

3. Describe three ways in tmlch t!^e livinr orr:anisrs in the top part of 
the soil affect the soil. 

4. Detemine the slope of the land. 

5. Describe ways nan uses and nanas^'S the soil. 

6. List factors to consider "hen detemininr/ the use soil. 

CO^TCSPTS 

1. Soil is conposed of rock, plant and aninal particles- 

2. Soil can be described and idcitifio'? by texture (sandy, silt, clay), 
color, odor and structure. 

3. Soil supports a variety of plant and aninal life. 

4. Slope is an icportint factor in deteminin*^ Innd use. 

MATEFIALS IJEEDED 

Pencils 

Trov;els 

Thenncnetera 

pK test kit 

100 or 50 inch stick 

yard stick or tape neasure, level or jar i^ith water 
tin cans with top and bcttoo renovcd 
data sheets 

FIELD ACTI\n:TY 

divide the group into snallcr :::roups of two or three students each. Give 
each group a clipboard, pencil, data sheet to bo filled out. pi! test kit, 
trowel, thenaoneter .?:td a can with top and bo t toe r.^uovcd. Instruct then how 
to do the pH test, and how to run the paruitility test. (Push can into jround 
an inch or two. Pour a cup of water into the can and count the nunber of 
seconds it takes for the vrater to soak into th.^ ground). Assign the students 
\o different areas and have then conplotc the data sheet. 

After they have conplcted the sheets, discuss their findin,^8, adding the 
follo^^ing questions. 

Is all soil the sane color? ^Th^t do you think soil is nadc of? Can you 
find any rocks breaking dorm? iHiat causes then to break down? T/hnt else is 
needed for soil? (organic natter) Do the plants and aninals you found do 
anything to the soil? ^-Then night you find norc organisms in the soil? Less? 
Different? 

Docs the t^crature of the soil vary with the season? Can you think of 
a place where the soil nay be wamcr? Colder? /X what tenporaturc do you think 
organisns gror^ fastest? (65^ - 70<^). 

T^hat was the pH of the soil? Po different plants like different pH's? 

Below is a list of plants and their profcrrnd pH. * * 

4- 5 - rhodondron, aailens, blueberry, fern 

5- 6 - pine, holly, oak, birch, rhodendron 

6- 7 - naple, asttr, peach, carrot, lettuce 

7- S - beach, aspar.^igus 



tn^H a» y.^u think .i*kcs ^v' ,!iif. r.pt In /ift\ ivnt pl^cc^i? '^ xxld be 



D^ti^t'-'inc ttw si ^po .'f thi. Im*. S^K^ct pl-^c . t!Mt r* pi\ ticnt^ the 

thcii. ri-^.cc i^n*. K:n^ 100 stick n t*u' v «u wnnt t.^ !\ v^ur. . ( ut^v 

50' .-r 25 (Jtlck, but rvfor.b. r t i-ultiply flnMnft: 2 r \) . V. U\ sticK 
.^utri^iht t • ho ib'-ut Uv, K Pl-Oc ^ L r vlth h.mio liuuW in it .-n the 

>utri.-ht rtick* H Usv r 1 n.vr t^tc stic^ until M^: :f?ure the nunln^r ^^f 

Inchwii the free on^! .^f the Gtic.*: ii^ ff th. mv\ The nuiibcr -f Inc'.w is 
the sljp^ the luul In percent. 
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Doen the aoll typo ch-in^c s»lth ^Inp^,? n.^cs al^^pu ..ffoct ctv sii n? 
Orgnnlsns present? 

Decs the slope of thu Innl linlt its use? ^^^t oth.^x fnct ra in^uld linit 
tho U60 of thw Inn'l? (sc^ll d.:pth, pv^rr ibllity, tcxtur J. 



Activity #354 DMA SHEET 

Ask your Guido fr-r help if you ncod 5t. 

1. I1h-^t color is th^ soil? 

2. Is it all tho soric color? 

3. IJhat d XiS the s-il feci lika? Gritty Snooth Sticky SI pp^^ry 

4. Can you mkr. the scil into i bill? 

5. Docs the soil h-^vc a snail? 

6. Whnt dJC3 it sr.- 11 like? 



7. How L^nny diffcr*:nt plants it^ f^roTiins in ycur snll? 

8. How niny nnir^als c^in you find in /cur sell? 

3. List tho plants ^nd finals or driv i picture of then. 



Plant 


How Ifcny 


1 

Aalrial 


Kov Many 



















































10. llh^.t is the tcr.pcr'\tura of your soil? 

11. Docs the color of your sell chmpc as you dig deeper? 

12. Does ft feel the sar^^e *»*s you dig deeper? 
13 • Whr-^.t Is the pE of your soil? 

14. IIov mny seconds did It tike for the uater to scik into the ground? 
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ACTIVITY NUMBER ^ f PAGES 



LE.\RNING EXPERIENCE! Dictionary and Writing Skills 



CURRICULUM AREA : Languarrc Arts 



GRi'iDE LEVEL : 4 th 

5th 
6th 



CONCEPTUAL THEME : Ideas about the out-of-loora can be coaounlcatcd 

more accurately by eraphtsle on vacabulary growth. 



OBJECTIVES 



1. To halp students dcvvslop a conversation vocabulary. 

2. To help students Inprovo their dictionary and writing skills ♦ 



PROCEDURE 

Learning Activities; 

The tdacher could put a list of any of the following words on the 
blackboard. 

Sell weathering, erosion, humus, mantle, germinate, dormant, 

topsoil, subsoil, bedrock, loam, silt, clay, water table, 
crop rotation. 

Water pollution, condensation, evaporation, contamination, 
purification, chlorine, filtration, distilled water, 
resorvoir, alp,ae, scwajrc. 

Forests chlorophyll » chloroplast, epidermis, conifers, cambium, 
phnt 'J synthesis, taproots, temitos, bot^mlst, cellulose, 
lichens, sequoia, simple leaves, compound leaves, bark, 
deciduous, evergreen, hardwoods.^ soft woods, juniper. 

Plants chlorophyll, photosynthesis, stamen, ptstals, phloem, pistil, 
roothalrs, root tips, buds, flower. 

Have the students use some of these words in a sentence (use of words 
would require dictionary work, If the students did not know them.) 
Allow the students to select e word, develop a theme centered around 
environmental problems. Allow the students to select another word to 
develop a theme showing man relationship with his environment. 



FOLLOW IIP 

1. ifany ideas /lad concepts develop from these students' writings. 
The wrix-lngs could then be shared with the class by allowing the 
students to read their papers oral^y and discussing the concepts 
presen's.ed. 

2. Have stud^ints read poems and stories using some of the words 
listed. 



OBJECTIVES 



After this activity, students should be c^Llo to 

1. Draw th3 general outlin«?. 

2. Describe the tcxtura and the quality of tb.^ obj xt using a list of 
adjectives. 

3. List at least three colors foun-i in the object. (The number ©ay 
vary depending on the object.) 

4. Describe the parts or units which make up t^c obj:?ct. 

5. Describe briefly the steps and senses us^d in the processes of 
observation. 

6. Write a description of the object which, when read to the class » 
sufficiently describes the object so that others can guess, th 
no more than tares guesses, vhat it is. 

INIT CQNC/TTG 

1. /iXi object can be -iescribed by shape, size, texture ^ color, smell, 
and weight. 

2. Learning involves the use of tho five senses v 
MATERIALS llZ^uTS 

Hand lens 
FIELD ACTIVITY 

Pick it up if you can. Is it heavy or light? Conpire its v/eight to 
something you know* 

Is it wet or dry, firn or pliable, soft or hard? Oo you think it would 
break or tend if you dropped it? (T)on*t drop it until after you have 
finislied examining It). 

How vrotild you describe the shape of the object? Compare it to some- 
thing you know. 

Describe thu texture of the objoct. How docs it frdcl? 

Does it feel the same all over or do different p^^rts feel different? 

Sniff it. Is there a distinctive odor? Can you describe it? 
Wliat color Is it? Compare its color to son^thing more fatniliar. 
Is it all the same color or does the color differ from one part to 
another? If so, describe the variations. 

Look at it closely. Kov: doae one part differ from another? -'\re there 
holes in it? (Many, few, big little?) /^y other fine details? 
Is the object all one piece or Is it made up of smaller units? 
Are they regular? Can you count them? 

?light this bo a part of a larger thing? Check the area for smaller 
things related possibly to it. 

What importance night it have for some plant or animal in the area? 



/^ft'^r activity 9w'/'r.ri.:s rh^vu' 'i all^ tc 

2* Su'-*re i'^c^:;:: t'lroi./l. dincu3;3. :c r** ;a ^r'i..^!:ior. arc vorl , stories, etc, 



.0;'CEPTS 



!♦ Items are dijC:.r.,;uiG>vhid .2 • .er.ti.f led y riOt:xr.^ c cir Ginil^rlti^s 



Vi'o ^aar ride i^otiiS ^/icti/ al*>.« (peaci'-iJ 



■o:: bu^'.tons) natural ite'"*^ 



po:r>^ roc'- 3; u'i*-S; rotclng ^-Jood) , 

v:3t of ^c-i wnv'^ (Zw^zy, crl..^y, \:rlclly^ t ":f^y: rovf.:, z:^0'-'\', s^n-ic^Y ^ 



T'-;\-<X tirt- '-lar. it-:-.3 th^^ir a.;c .,<act:y alihc-i. Point c/^t and discus^, t-ioir 
u'cact likeness. :lv;ot r:*\- sf^/.. as l?-:vcr», reel.*;, blades of -rass- 

:tscuS3 -Acir s^-ilaritlss, :>pli.,r: that cb-.^y ar- s>ili:^r ^ sc-.us.i r'nr.y -re 



the aaae plan*: 5 nr ci' th:: r,n-^e coir^r anJ cextur' 



Can you firi". ♦'v. ti.r,t are r^inxj-lar- 

aii''":? or -^^^i:? 

'^v^f? the rcut^ '.etriiral rltcnr* yoTi *...:vc coM-^^itj^ at r nirii. -''M 
tc look fo--* c r^a^c ^^V.- itc:n aaH ".'^ r-^tur-; to tho ?c-.dar '^.en t>^cy h.i ^ 
found onse ( s^zr-j v rio^.: ^ vr^i^ * too fcv: Ir. ti --'-ii: so3rc>). Cciv^are 
t''.?. It^^nc ti-e chij r/jv.' 'r:zxiZ b?x': CL^cuss tVio ^ LrM^^r . rl 'is zy thar 
a^.lpc'l i:h?iu to --^ak. v'.ie '•r^tc'o- "o -'.-^ nc":t It??r»: "■?-^?atirz;. the prcc vfr, 

ci-ii all tae itunc h^vr ' e:^-r. UFc.-i, Cc on to tro z^rl .rirds usi^-i;r t'lv^ t7ar.o 

^acre than one vnrd? 
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ACTIVITY NUMBER ^/ PAGES 1 . 

LEARNING EXPERIENCE: Listening 
CURRICULUM AREA ' Language Arts 

GRADE LEVEL : 4th 

5th 
6th 

CONCEPTUAL THEME : Man learns about his world through 

sensory percoption. 
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OBJECTIVES 

1. To enable students to recognize that learning experiences occur , 
by listening. 

2. To teach students to use their senses t.^ discover ani lenrn ab'^ut 
the world they live in. 



milT CONCEPTS 

1. The five senses are valuable Icarnini'. tools* 

2. Man learns by using his eyes, enrs, t-^ngue, nose, and fingers. 



PROCEDURE 

Materials needed: 

Tape riucordcr, record player, records of bird calls, other animal 
SounJ and other sounds of nature. 

FIELD ACTIVITY 

1. Take students on a field trip (aroun'! your school, to the Nolde 
Center.) 

2. Divide your class into groups of five (5) students each. Each 
group should hnve a group leader. 

3. Allov/ the students to sit d?wn along various areas cf the trail 

to record the sounds of the forest or field* Llstenln*3 activities 
should not necessarily be limited to bird calls, l>ut scunds of 
other animals and other out -door sounds* 

4. In the classroom this tape can be played and, at the saoe time,^ 
pictures of corresponding animals displayed and discussed* 



FOLLOW UP 

1. iillow the stalents to write i thi^me ab^ut the sounds heard* 

2* Take your students int^ the city to c< mpare the sounds r.nd the 
producers of these soun^^s* 

3. Play for your students LP records. 
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ACTIVITY NiriBER 431 PAGES 



LEARSIIIG EI'PERIENCE! Bxperlence in sketching 



CUICICULUTI MEA : /art 



GRi\DE LEVEL . 4 th 

5 th 
6th 



CONCEPTUAL TKEI^E : Patterns and designs exist in 



SUBJECT 

Natures particui£rly plant life with onphasis on detail of one subject 
and not an entire scene. 

OBJECTIVES 

1. To develop an awareness of the patt^^rns and designs that are found 
in nature. 

2. To understand how sonci tnodem art is a form of reality. Some 
paintings arc magnified shewing great detail rat*;er than a distor- 
tion of a shiDc with no real meaning or purpose. 

IIATERL'XS FOR imHODIICTION 

1. Collect Pictures of nature such as: 

(a) trees 

(b) flowers 

(c) grass 

(d) different tree bark, etc* 

Several close-up views sho^jin^ preat detail is necessary. 
A good aource io the . udubon aagazine January 196^^ and 197^. 

2. One 9 X 12 sheet cf oak tag. Cut a window? 3x5 from center. 

3. If appropriate sliJr'-s arc av^ilabl*^:, thei?o could sho^r detail in 
patterns in nature, 

IIIIRODUCTIQN 

1. Show pictures of forests^ fields , flowurs as an antire picture. 

2. Use the oak tag Gheet and nlace over these pictures to only show a 
section of picture. 

3. Btxng to students* attention tht lines ^ patterns, or designs that 
arc created by this nethod. 

4. Point out this is what they should be lookinp: for when sketching > 
parts of a vholc rather than the entire scene or object. 

:i\T_ERI/'J.S IIEEDSD 70R ?IYLD TRI? (each student) 

1. 2B sketching pencil (or any soft pencil). 

2. Gun eraser • 

3. Cirdboard (9 x 12 or slightly larger) - to use as writing board. 

4. Larr.e *'bull cl^ to attach paper to cardboard. 

5. Several (6) ' ' ; sheets nr^^'sorint . 



PROCEDURE 

Each student Gclocts a spot or subject to sketch and proceeds to make 
'^thumb-nail' sketches In the following manner*' 

1. Quick lines. 

2. Free moving (not forced). 

3. Employ shading where necessary, 

4. Emphasize details, not completed picture. 

As many thinnb-nail sketches should be made as time will allow* 
rOLLOW"UP PROJECTS 

Using thumb-nail sketches as subject, finish in following manner? 

1. Pen and ink sketch 

2. Scratch board 

3. Colored pencil finished sketcl. 

4. Water color using? 

(a) wash for background vrttl: pen and ink sketch overlay 

(b) dry brush 

5. Copper relief 

6. Wax paper - ^'atercolor resist 
Colors used may suggest plant or feeling. 
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ACTIVITY # 432 P'^GES 2 



LEARNING EXPERIENCE: Experience in Expressing Textures 

CURRICULUM AREA , Art 

GR*\DE LEVEL : 5 th 

6th 

CONCEPTUAL THEME ; ilature provides aesthetic value 

for man to enjoy. 




OBJECTIVES 

1. To develop an awareness of texLjre in nature using the sense of feeling* 

2. To acquire a knowledge of expressing textures on paper through art. 

3^ To understand the correlation (symbolism) between shapes and colors 
with textures. 

4. To re-enforce the concept of the orimary and secondary colors. 

5. To develop an appreciation for the aesthetic value in nature. 
rnilT CONCEPT 

1. Textures are surface designs. 

2. Textures illustrate variations in depth within the design. 

3. Sharp to smooth curving lines arc found in textures. 

4. Patterns in textures are created by the depth and the lines. 
MATERIALS 

1. Large black crayon without paper (each). 

2. Small pieces of tissue paper - various sizes and colors. 

3. Piece of cardboard for drauing board (each). 

4. White drawing paper - 9 x 12 (each). 

5. White glue. 

6. Small glue pan or dish (several). 

7. Small paint brushes (2 doz.) 

PROCEDURE 

Introduction: 

1. Talk briefly on the five (5) senses. 

2. Emphasize the sense of ''feeling* , asking the students how can we 
express this feeling to others. 

3. Ask the questions: 

a. How is '^feeling" expressed in nature? (texture) 

b. How can we translate these textures elsewhere? 

c. What relationship do the folloxd^ng words have \rLth textures? 

(1) rough - smooth 

(2) jagged - curved 

(3) red - blue (also other colors) 

(4) large - small 

4 . Demonstrate t 

a. Texture rubbing on tissue paper, 

b. Tearing the tissue paper to expri^ss textures. 

c. Overlapping the tissue paoer to create additional colors* thus 
expressing other "feeling*'. 



NOTE: The sense of touch is not the only "feeling" in nature. 

A studwnt might have an cmotionil feeling about a texture 
which can al^o be expressed through shape and color. 

FIELD ACTIVITY 

1. Have students make as many texture rubbings as they wish keeping in 
mind the following relationships; 

a. Texture to size of paper. 

b. Texture to color. 

c. Feeling to size of paper. 

d. Feeling to color. 

2. /if ter texture rubbings are finished, arrange rubbings on a piece 
of white drawing paper. Keep in mind the following: 

a. Size relationship. 

b. Color 

c. Overlapping to create nww colors. 

d. The feeling (emotional) created by the texture. 

There should be an informal balance of these relationships. 

3. After a ploasing arrangement is mad^ remove all tissue paper from the 
sheet of white paper, remembering v^hevo each piece is to be placed. 
Starting with the piece of tissue pciper that was on the very bottom 
of the overlappings, spread a glue nixture (one part white glue with 
one part water) on the bick of the tissue paper with a brush. Put 
this piece of tissue paper back on the white paper where you had 
orginally placed it- Continue until you have completed your arrange- 
ment again* 

FOLLOW-UP PROJECTS 

1. A texture collage made with actual texture pieces. 

2. A three dimensional collage* with emphasis on form as well as texture. 



2 



NOL?E FOREST STlTr P\P" 
ElTVIROrrnrNTAL EDtlGA-TIOH CE-'TEI 
P,D.-'/ 1, POX 352 
Pil/UjIW, PE'.r'SYLVV.-TI 19607 



ACTIVITY MUI^EH /? 433 



P^GES 



LE/\RNraG EXPERIENCE; Shapes nnd Patterns 



cdrhiculim .\re/. 



'\rt 

Language /jrt 



GILiDE LEVEL 



Kinder f.r ten 

1st 

2nd 

3rd 

4 th 



CONCEPTUAL TEETIE : Objects -^re recognizad 1>y-j^hape and pattern. 



OBJECTIVES 



After coapletion of activity, students should be abla to. 

1, List articles in order of rclntivc size fron largest to smallest, 
whi-n given a sot of articles in n natural environncnt, 

2, Find loaves of at least three diffcrunt shap::iS end be able to sketch 
shapes seen in flovrcrs, trees ^ clouds, and other natural phonoinena, 

UNi: CONCEPT 

1. Objects ^ome in varying shapes and sizes. 

2. Objects can be ordered byshapc ^nd size, 

llKfERIALS NEEDED 

Pencil f .id paper 
FIELD ACTIVITY 

Whit shapes can you see? Are all trees shaped the same? Sketch a few. 
What shape is a loaf? Trac> least three leif outlines. What shape 
is a flower? Find one that is bell shaped, triangular, round. What 
shape is a cloud? Try to sketch somo. What happens \ihile you drax?? Can 
you find a triangle, a rectannlc* ^ square, a circle, etc? 

What sizes can you see? List sone things you can sec starting with the 
biggest thing and getting snaller until you reach the snallest thing you 
can find. What things can you sea that can be both big and little? 

What patterns can you see? Sketch sone. Can you find patterns the 
bark of the tree? Can you see patterns in plants, birds, insects and 
other animals? 

Can you find a tree that reninds you of sonothing: A figure? A vase? 
Etc. 

Can you find a texture in sone natural object that you would like in 
cloth? What wot?ld you make from such cloth? 
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ACTIVITY NUilBER 43^ 



P^GES 3 



LE/\RiJING EXPERIENCE: CoTsaunications : Pketchinp anl Writini' 



CURRICUI/J; ARK.\S 



Lanf^uags Arts 
\rts 

Sulf-oxpr'-ssion 



GRADE LEVEL 



3rr 

4 th 
5th 

5 th 



Cv.%CEPTU/X TKEME : Patterns and desif^s in t'-o out-of-doors invoke 

varyinp individual mental Inprcssions . 



OBJECTIVES 



Students vill: 

1. identify sensual qualities of m oKiact and cor ey their impressions 
of the object to others. 

2. interpret the responses of others to animate and inanimate objects. 

3. recognise basic physical patterns and desists in their surroundings 
and attempt to reproduce them on reaper. 

4. attempt to convey their emotionnl response to what they see to others. 

5. sk3tch an orpanized pattern or design in nature and verbally describe 
the basic patterns included in their drawing. 

6. express in writing their responses to an organized design or pattern 
in the out-of-doors. 

7. respond to the impressions others receive from what has been said or 
written. 

UI.'IT COnCEPT 

1. Objects individually have certain qualities by which we recognize them. 

2. Each individual may have a different response to what he or she ex- 
periences in the out-of-doors. 

3. How we interpret the environment depends on thi* emotional experiences 
we have ia the out-of-doors. 

4. Our environment or surroundings is the sum total of the objects w" 
perceive • 

5. Objects in our surroundings relntc to one another; our perception of 
all the objects together Is the basis for our response to our sur- 
roundings. 

H\TERIALS 

Cardboard for writing 
Cardboard picture frames 
Pencils 

Paper for writing and sketching 
PROCEDURE 

Have each student find a single object somewhere near them. Ask 3ach 
student to write down on paper at least four (4) words which describe the 
object. Gather the students together and ^Tith each student in turn; without 
telling uG what the objects is that you described, how or what did you feel 
about the object? Were you hapny? S-"1? i\fraid? Excited? Have the student 
read the words he or she has written < he paper to the other students. Ask 
the other students to attempt to guess what Is beint? described. When the 
object is mantioncd what other words would you ulc to describe the object to 
somebody. How did each of you feel about the ob-Jcct when you found out what 
it was? 

Ask each student to find two other objects that are nearby or aside one 
another. Sketch the object on your paper so that ttiey look as real as you can 
make them. VThen they have finished, have the students exchange their sketches 
with one another. Taking eac!i individually, ask the student to look carefully 
at the picture and identify what the objects arc. As the objects are identified; 
do you think it is light or dark in color, heavy or li^ht in weiaht, larger or 



smaller than yoursalf? '.^hit basic shap..s can you see in the drawine? Circles, 
squares, rectangles? Do you think it vould hive a smell? Hov would it snell? 
Are they sharp or dull? Friandly or dangerous? 

Find out who the o^m^r ir^. Ask; why did you choose those two objects? 
no you like the objects? Arc you afraid of the objacts? (Get the student 
to use emotional t'ords in describing the aubjact such as strong, beautiful, 
ufly, old, nice, strange, peaceful, excitin<», etc.). Why do you feel that 
vay about the objects? ^ the r^st of you feel the same way? If not, why not. 
(Get students to relate personal experiences xrith objects). 

Give each of the students a square picture franie. Ask then to hold the 
frame in front of their face and look closely at something snail (ax: a bug cn 
the ground, a pebble, a snail weed). Keep watching the small object and movt 
back until you can see another (new) object in the picture frame. Do this 
several more times until you have five (5) or more objects in your picture. 
Sketch your oicture on the paper usins straight and curved lines, circles, and 
other familiar shapes. Show the objects size relationship to one another. If 
something is dark, use shading to show how the objects contrast in color ^ 
qualities. As you draw your picture try to show hcx^ you feel about the ooj.cts 
you see. 

When ti-e studeats have finished thuir sketches write a fc:^ sentences 
about what you have drawn or cake up a little story to po with your picture. 
As you do this try to use words that shovr how you feel about the objects and 
the picture you sketched. 

When the writing has been completed: ask the students to individually 
describe their sketch and what objects are present. Ask the other students 
to close their eyes and try to imagine the picture that is being described. 
Allow the other students to question the student describing tne picture for 
details. Ask each student to then draw the picture he or she has imagined. 
Have them compare their sketches to the original. Discuss any significant 
differences that occur as they each compare. (I^hat kinds of feeling were 
experienced by the listeners as the picture "as being described? Encourage 
the use of emotion connoting words). 

Following the discussion ask the student to read the sentences or story 
that he or she has written. Look for emotional indications in the written 
material. Question the writer about these emotions and relate thun to thos-i 
experienced by the listeners or hnve other students deteraine the emotional 
experiences of the writer (do you think he or she was afraid of the objects, 
liked or disliked the objects and why?). 

If time allocs repeat the above using I'.rger areas as subjects. 



FOLLOW-lIP 



1. Have students examine solecf.ed objects and write stories about the 
objects. Ex; ho%J they came to be, how they cane to be located where 
they arc, what effects the object may hcve on others. Have the 
students orally read their writings and cowpare what they have written 
with what others have tfritten. 



Using a procedure ^inil.ir to that in i 1, poll the student's Oraotlonal 
r€:Sponr.Js to thci objects. .re noGt afrai'i? Old tnost enjoy seeing 
the object or dislike it? Discuss the various responses and investi<TatG 
the reasons for the co?oon recDon*^-:?5^ 

Sketching skills could be developed by practice in recoj^nizing detail 
and object relationship ia prcpir^^d 3kt.tchc:s . 

Fave students list all the words th.^t could be used to describe an 
object, or a complete picture. 

Collect and r:xamine composite pictures prepared nrofessionally. Poll 
the students for emotional response and recopnition of detail in 
organization. 
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ACTIVITY 451 PAGES 



LEARNTI'in EXl'KRTKMnp.: The F.ffprts of Air Pollution 



curriculina area : Science 

Health 

Social Living 



GRADE LEVEL : 5th 

6th 
7th 



CONCEPTUAL THEME : Pollution is a social problem and society is 

charged with the responsibility to control it. 



OBJECTIVES 

At the conpletion of this activity, the scudcnt shouli 

1. be able to recognize that air pollution is injurious to the body and 
threatens human '-Jealth. 

2. demonstrate the ability to recognize sources of air pollution. 

3. .become aware that air pollution destroyn the aesthetic delights of 

nature. 

4. realize that air pollution can kill plants, animals, and human life. 

5. demonstrate the ability to recognize varlouj kinds of air pollution. 
UNIT CONCEPTS 



1. 


Air 


pollution 


contributes to dinease and nrenaturc deaths. 


2. 


Air 


pollution 


is a complex problem. 


3. 


Air 


pollution 


obscures visibility. 


4. 


Air 


pollution 


attacks materials. 


5. 


Air 


pollution 


injures and kills plants, animals, and human life 


6. 


Air 


pcllution 


is an economic waste. 


7. 


Air 


pollution 


consists of hydrocarbon, carbon monoxdLde, solids, 




other gases. 





SOj, 



IHTRODUCTIOM 

The most dramatic evidence of the effects of air pollution on human beings 
lies in the disasters that have overtaken large and small communities. At 
various times in history these disasters have awakened the public to the 
proulam of air pollution. 

The problen of air pollution is always present and affects all of us, 
especially the city dweller. Various pollutants affect us in different ways, 
but it is the human body, especially, our lungs, w^iich are the most vunerable. 

The effects of breathing polluted air are cunulativc. In most cases the 
damage is done before we realize it and then it is too late for the damage is 
irreparable. 

There is a narked increase in lunn discnses such as erriphyscn^^i , chronic 
bronchitis, lung cancer and colds. The rate of incidence of these diseases in 
metropolitan areas is twice the rural rate. These effects of air pollution can 
be seen in absenteeism in industrial plants throughout the United States. 

Air pollutants corrode, soil, abrade, tarnish, erode, crack, weaken and 
discolor materials of all varieties. Plants arc damage«l and destroyed due to 
air pollution. 

1 



The najor variables that affect the typo and severity of air pollution 
at anytime or place ara: 

types of pollutants 

quanity of pollutants 

wind speed and direction 

topoj^raphy 

sunlight 

precipitation 

change in air tenperature with altitude 
susceptibility of individual to particular pollutants 

PR0CEDUR3 

Eaforo field trip students should: 

1. List all the things the class knows about air pollution. Scparagely 
or as a group. 

2. Discuss the types and sources of air pollution (man-nade and natural). 

3. Discuss sone of the problens created by air pollution's effects on 
hunan body, effects on plants, econonic factors, (increased cleaning 
costs, corrosion etc.) Would It be less costly for industry to cut 
down on air pollutants instead of paying costs to reverse the effects 
of air pollution? 

4. Discuss the factors that contribute to the severity of air pollution 
in a given area. 

5. VJhat are th^2 air pollution problems in your own comunity? 
FIELD ACTIVITIES 

1. Examine plants that gro^^ outside. Compare plants growing in an area 
of high air pollution (in a city, along busy highway) with those 
f;rowlng in an area of low air pollution (park, farm). Arc sone plants 
more resistent to air pollution? 

2. Use a Rlngelnan Chart (available from the U.S. Bureau of Mines) to 
determine the severity of air pollution coning from snokestacks in 
your area. The chart is based on the darkness of the saokc coning 
fron a stack. Take many readings at different tines of day, week, 
season, weather conditions. 

3. Visit a city and look for effects of air pollution. Deterioration of 
materials such as paint on houses. Eye irritation, decreased visi- 
bility, crumbling buildings, soot and dirt on buildings, decreased 
machinery efficiency. 

4. Test for particulate natter in the air at various sites and under 
various conditions. 

Use a tank vaccum cleaner, attach filter paper over the hose. lUin the 
cleaner for a pre-dotemined length of tine. As the cleaner runs, air 
is pulled through the hose, and the particulate matter is trapped by 
the filter paper. Conpare the filter paper with an unused piece. 



Compare various areas and different tines of day. Is the air in the 
classroor: polluted? 

FOLLOW-UP ACTIVITIES 

1. ilake a collection of photographs of various sources, and types and 
effects of air pollution, 

2. Discuss solutions to the problems in your area, lUike a scale aodel 
of a Cottrell precipitator. 

You will need: 

1 carboard tube 

2 stripe of copper 3crccn 6 * x 1" 
6 feet of standard wire 

2 toothpicks 

1 stick of incense 

1 spark coil 

1 knife switch 

1 6 volt battery 

1 notal dish 

Set it up as follows; 




Light the incense. You will %e able to see the smoke tarvclin(? up the 
tube and snell the incense. Now turn on the spark coll* What happens? 
Why? How could this device be used to prevent nir pollution? 
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3. 'flako a nap showing areas of high md low air pollution. 

4. Test for particulate natt^^r <•^roun<^ your schocl or comnunlty. 

Coat nlcroscope slides with pctrolcun jelly. Place outside for 
several days. Particulate mttw^r vill adhere to the petroleun 
jelly. Coapire different areas. 

Place j-^irs of a neasun^d anount of water Pt various locations for 
Sijvaral days* Bring inside and ev.nporatc the ^yatciv which ^^11 leave 
the particulate natter. Weigh. Be sure to evaporate an equal 
anount of water that has not been placed outside to conpare your 
sanples with. 

5. Start a club to fight cir pollution in your area. 
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ACTIVITY ' , PAGES 



LE/iRNING EXPEMENCE: Noise Pollution 



CURRICULUM hSJU'S : Science 

Health 

Social Living 



GRADE LEVEL : 5th 

6th 



CONCEPTU/iL TKEIIE : Pollution is a social probluc and society 

is charged vith the responsibility to control it. 



V 



OBJECTIVES 

At conpletlon of activity students will be able to 

1. Nane properties of noise nud '^jound. 

2. Give reasons for increased noise l2vels and noise sources. 

3. List effects of noise. 

4. Give ways to reduce noise levels. 
CONCEPTS 

1. Sound is judged on loudness and pitch. 

2. Noise involves irregular and intemittent sounds, localization, 
unnecessary sound , reverberation, unexpected sound, background noise 
and time of day. 

3. Noise affects our everyday life. 

4. There are ways to reduce noise pollution. 
PSECEDURE 

What is sound? 
What is noise? 

How did you tell sound from noise? 

Did you consider the receivers, (the people who hear and complain 
about jound?) 
What is loudness? 

Will any sound becone noise if it gets loud enough? 

How do we neasure loudness? (decibels - one decibel is the smallest 

change in loudness that the average human e?T can detect). 

IIov loud Is normal talk? 

At what Itvel does noise become painful? 

What is pitch? 

Are higl* or lot/ pitched sounds more annoyinp? 

Do Intensity (loudness) and pitch interact to determine sound or noise? 
What other characteristics affect sounds? 

Irregular and intermittent sounds are usually considered noisy more often 

than steady sounds. Can you think of any sounds like this? 

How do you feel if you don't know where a sound is coming from? 

Do sounds that you feel arc unnecessary bother you more than sounds that 

are necessary? 

What are some examples of this? 
What Is a reverberation (echo)? 
Can you hear then in any room? 

What is different about roo;is that h^ve echoes and those that don't? 
What do you do when you hear a sudden noise? 

VIould you react the same way if you knew the noise was golnj? to happen? 
Can the area in which a sound Is heard dett^rminc if it is noise or not? 
What about a motorcycle in a residentual area? in a city? in the country? 
Find out how much sound different kinds of machinery make. 
Is it noise when your mother runs the vaccum cleaner? What if you are 
trying to watch television in the same room? 



Are sounds "nolser^* at different tlnus of the day? 

What arc some of the sources of noise? (population explosion, urbanization, 
automobiles, trucks, buses, motorcycles, airplanes and airports, industry) • 

FIELD ACTIVITY 

Visit various -'.roas in the coinmunity that have different sound levels. 
Take a tape recorder (if available). Tape the volutae dial, so it is alvays 
at the same level. Record for approxlnately five ninutes and make a list of 
the sounds you hear during that tine. Conpare different areas. Compare the 
sane area at different tloes of day. !/here are the sounds coming from? What 
is making then? Do you classify then is noise? How could sone of the sounds 
be reduced? eliminated? Can you think of an experincnt to test your ideas? 

FOLLOW-UP 

What are sone of thu physical effects of noise? (hearing loss, eraotlonal 
effects, financial effects). Discuss various ways that noise can be reduced 
in various areas. 

Study waves to find out how sound travels. What happens when sound 
waves enter the car? How do we hear? 
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ACTIVITY 



i/. 



LEAF-HIKC Er^PERIESCE: Natural Euviroruaent vs. Cultural Environment 



CUTJlXCULUIi 



Social Studies ^^istory 

Sociology 



Political Science* 

Goo*r?.T>hy 

Economics 



GRiiDE LEVEL 



5 th 

6 th 
7th 



COKCEPTUAL T1%EHE 



:4an's cultural environnent affects tha natural 
cnvironnent and vlce-vcro.".. 



ERIC 



OBJECTIVES 

Students should be able to; 

1. Deteroine the uistorical viluc of the region and the local community. 

2. Relate the Reneral role of r.ho historical trail to the economic-socio- 
political development of the discussed areas. 

3. Identify factors which cause stable growth in community and regional 
environments. 

4. Determine factors which hinders growth in community and regional 
environments. 

UNIT CONCEPTS 

1. Jlan migrates to meet his needs of survival. 

2. Natural onvironmrmt affects mans decision to develop an area. 

3. Natural biological -nvironncnt affects mans cultural environment in 
three general ways: econonically, sociolo?:ically , and politically. 

paOCEDURE 

Pre- trip 

1. Teacher should give broad explanation of economics, sociology, politics 
and other social science disciplines previous to the visit in the 
field. 

Field Activity 

2. Students will be tak-.n out into the fiel J to discus^! the social .tudiea 
areas requested by the teacher. Factors ^o be pointed out will be; 
economics of forest and forest products to local wildlife and this 
relationship to the cultural environment of the local community, social 
relationship bett^ccn plants anJ -.nimals - and their role on th.i social 
relationships of man; the politl j of a natural environment - and its 
relationship to politics of mankind. 

3 Discussion and comparison of all social studies activities involved* 

Observation and thought on such topics as class stratification in natural 
realm compared to class stratification in cultural realm. 

FOLLOW-U P ACT IVITIES 

1. Map local region. 

a. Find the various types of natural resources in the mapped out areas. 

b. Point out river valleys and coranunitles which ahvc grown on their 
banks. Discuss why locations were selected. 

c. Wliat in the natural environment caused pe to settle 1/ this area. 
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d. What social causes led to nigration to this region? Was it 
econoiaical gain? Political ^:\±nl ?.cligiou8 persecution? 

Was the area developed by one cia.^or ethnic group? Were they city 
dwellw^rs? Fiimers? Wanderers? If dcvoloTsed by one group, during 
what period did other ethnic or racial groups migrate ot the area? 

2, Compare cultural environment growth (such as cities, villages, town, 
farmlands, r^sovoirs, parks, etc.) to the decline of natural environ- 
ment (meadows, forests, wildlife population^ etc.). Were these ratios 
different in the year 1400 than in the year 1900? In what ways? how 
will they differ in 2000 A.D.? Can a 50 year comparison study be done 

3. Continued discussion and observation. 



a. Students can couparci grouns of pfiOple or individuals in the role 
they play in their environment. Hov/ docs a civic league utilize 
thii outdoors? How doos a farmer decide what fields to plant? 
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ACTIVITY IWlffiER 7 / ^ P^GES 2 



LEARNING EXPERIENCE: The Qian^ing Environment 



CURRICULUM ARE/i : Science 

Gecjj^raphy 
History 



GRADE LEVEL : 4tli 

5th 
6th 



CONCEPTUAL THEME : ManU occup^.tlon cf an area Is affectud by 

his physical i^nvlronnent . 



OBJECTIVES 

Upon completion of this activity students should be able to: 

1. Determine how geography of the local coramuulty has affected the 
politico - socio - economic development. 

2. Describe the geography of the various regions of the local community. 

3. Recognize past accomplishments and present problems by man as his 
physical environment changed. 

4. Determine the 5Jeological, physical, sociological structure of the 
community (or Noldc) and note the changes which have occurred over 
the years. 

UNIT CONCEPTS 

1. Orderly laws appear in n^.ture; these lavs seem to povern the 
distribution and success of livins things. 

2. The structure of a community changes with time. 

3. Everything vrithin a community is cyclic. 



PROCEDURE 

Clriss discussion prior to field trip and acccmpanyln^ activities. 

1. Students should compare and contrast the definitions of "physical 
geography" and "ecology". 

2. Securu topographical map of area* Have children observe the map 
and hypothesize as to the location where the early settlers decided 
to live. Children should consider all the necessities of life as 
it would apply to colonial days. Children should provide reasms 
why they have chosen specific sites cn the map. 

3. Students should make a listing, of the necessities of life and the 
possible types of employment for settlers during the colonial times. 

4. Have students discuss what they feel vould be necessary for a 
colonial farmer to know in order tc be successful. 



FIELD ACTIVITY 

1. Students, on their way to the Center, should visit the saw mill; 
collect data on physical features of the area; and compare their 
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classrocin hypothesis frt>D the topographical nap with the observable 
features (can ust class tine t:: ccnclude this activity) • 

2. Studcats should compare nnd contrast the Water Shed arei and the 
Farm area as possible sites for agriculture in the colonial days. 
(Possibly students could be presenttid with the probletii: If you 
wore a colonial farmer which of tht^st two areas w-^uld you choose 
as a possible site for your farm? Why?) 

a. Studtmts should observe the following features of aach area: 

(a) Geological features 

(b) Various types of soil 

(c) Type.s cf flora present and abundance in each area 

(d) Types of fauna present and abundance in each area 

b. During observation stud«:ints should speculate as to why 
knowledge in these areas would be helpful to a farmer. 

c. Students also should be able to investigate, to some extent, 
the intcrrelatedness of the flora and the fauna in the area 
as it relates to farming. 

d. Students should keep in mind the question: What did the settlers 
who were farmers have to know about an area if they expected to 
be successful in their work? 



SUGGESTION: Students could be divided intc specific 

study f^rcups concentrating cn (a) geology 
and soil formation, (b) fauna of area - their 
needs and habits, and (c) flora of area - 
habitats and necessities for growth ^nd 
reproductinn, 

Sepcific questions and/or problems could 
be assigned to students to arrive at some 
understanding of assinned area. 



FOLLOW UP 



1. Students, either at school o'- at the Center, could be gathered to 
discuss what knowledge was necessary for a farmer tc be successful 
both in colonial times and today. 

2. The following? questions could be considered: 



a. 
b. 



d. 
e. 

f. 



ERiC 



Of what use is geology to a farmer? 

Of what use is knowledge about the habits of animals present 
in an area to a farmer? 

Why would a farmer have to know about the plant life that is 
present in an area? 

Is it necessary for a farmer to know about the science of ec^^lof^y? 
What are some problems that a farmer would face if he did not use 
ecological approach to his farmlnj;? 

Based on your observations, which of the two areas considered at 
the out-door education center would you choose to farm on if you 
were a settler In this area? 



Is It necessary for a farmer to kno^' about the science of ecology 
What are somu problcns f'lat farncr ttouIcI face if ha 'lid not 
use ecological -^n^^ro-^.ch to his firming? 

B'lscd on your obf;*irv.itions ^ ^^hich of the two areas considered 
at the out-door educatior. cciit^r voulJ you chooce to farm on 
if you were a settler in this arc^i? 



7,:.p7T';0NTr,''''r/L "7/110 i.TTO/'' CE'TE'". 



ACTIVITY IW-q'ER A35 



LZ'^PIiniG EXPHP.IENCE: Ccnmunitj Profile 



Cir-'JICITLTP; AREA 



Social "tu'^les 

•':ath 

Cclence 



Ath 
5th 
6th 
7 th 
0th 
9th 



CONCEPTUAL T'!E'''^ ' Tne envirornnent of an urban community has nany diversified 

features . 



OBJECTiv:::? 



Udoii completing the activity, students will be ahld to: 

1. dif fercnti-itc bctucen tha tvt>e5? of pcoplti in the nrca surveyed. 

2. differentiate bct-i/een the variety of n^^^ds tjhich people hwe in 
the surveyed ar ^a, 

3. 4i9Cove.r tho importance of components ^ such as transportation, 
business > etc., in h^lpin*? to kc-eo the community alive. 

4. identify the role of the fjtudsnt, ac an individual, vrlthin the 
cotmnunity . 

UnIT CONCEPTS 

1. Hithin n cotmnunity, vc can identify groups of individuals on the 
basic of age 5 employment, race and ethnic background. 

2, Within a conmunity, Tre can Identify t'\3 economic neads, such as 
food, Tjator^ clothing, and shelter, th^»t arc basic to individual 
survival , 

3* Urban conmunitios hw;i various !san-tnad-3 systems ^^hich help urban 
areas to function (such as roads j sewers, telephone, he^t and 
light, etc.) 



4, 



Fach individual uas his ovn niche in the urban comunity environn^int , 



II ♦ Planning Your Survey 

You could, survey every third structure or - survey four structures in 
each block at random. 

Decide on the numbers and locitions, and make sure each team does the sirne* 
Will you do botli sides of tha street? 

Who will ask tht questions at each clace? You ttIII probably want to take 
turns . 

KEEP IW imiD l 

How much time you will hrvc* 

It is best ?JOT to enter a housu. 

You are representing a professional group. 

People V7111 be happier to ansvrcr your questions if you nrc courteous. 
PRACTICE 

Interview your friends 

Have then pretend to be difficult or talk about things you don't ask. 
You can expect some pooplc you survey to be this uay. 



This £5£ct3.on presents a fr-inG-cr' for an active community investigation by 
tae students, Tne studies couL" he Accused on re il prcti -:in3 ia the comunity. 

ihfc work sheets- on the i?rcs t:.::t f ^llo" arc 'Titter, f - r the stu'ients. 
These c-n be duplicated mid riven to thcrn ar> a nmall looMct, if vou desira 
Iho annotations on the top of ^ac: p.?..-?. aru for your ucc in guidinR the section. 

in tfiifl section the students will learn thint;s about the neighborhood 
around tne school - ibcut th^ Bcople who live and work thore aui the types of 
ho-nes and businesses they ni(>ht finrf. To do this thcv vrlH want to Pri'-c a 
survey. But it is impractical to survey ^very d.vellinr. or business in tb- 
conu-unity. Instead, thev "ill bavc to ta'e s^'.i7^lc3. The sain-^ling mcthod'can 
be compared to a poll, such as the Gallup Poll end the Farris ^J-irvey, which do 
not contact all people but do f»ive reliable surv-.ys of public opinion. 

In,3ti;-ir: of surveying every home tdthin a five block radius' of the sc'-.ool , 
the class coulr* for exaaple, plot Imaginary lines from the school in v-rious 
dir-xtions and survey all t'.e buildings along these lines. If the stu'^Gnts 
want tncy could have t'l-se lirus cut across bac': yards and throu-h the middle 
of houses From a practical standpoint, how..ver, this would obviously be in- 
convenient for the homeovmcrc anc vould ma'-.e the survey harder f cr the student- 
>x slopler nethod would b» tc ?.avi the linos run alonf; th^ streets. This -^ay 
the stucents could canvaca the people on both sides. If they use this nethod 
they will be doing what is called 2 'transect study. i^icn the investigation 
is coapletod, they viil h.we caincd s-ne information about various asoocts of 
tne conaunity. 

The results of t.x 3r.udy should be di-srlaycd vith naps, pictures and 
colorful histcgraias. ITia students should be able to interpret these easily. 




^'OTHS TO llxE TEA:1IEa: 

This section ic ot'ticnal dooendinr upon t'le availability of cancr?.6. T'Le 
school nay have sone. Polaroids r»re iflsal^ s^nce thc-y ^ive instant results. 

If only one proup i>or-3 out at i ti'^,j, ono c.3m3ra will suffice ♦ 

If tao stadHHts off tit to hrin<? a cancra frcn hon»^, yoi' miqht c.^ec-: ^dth 
their parents for perrnission. ?no cancra per prour ic; ideal. To in'^ure raturn 
on the pictures, t>;3 ccliool should su'^ply the filn and developing?. 

The class is now ready to go out. The number of nt^ccssary trips ulll depend 
upon the time avail alia and the len«:th of the transects. 



PIC:TTr<F.S-SROW OTllE'lS 



If catncrac arc available you can photograph 
the places you survey. 
I^ractica using a caticra. 
I»eclde ^''ho will ta'ce certain pictures. 
Take the picture after yo^i talk vith the people. 
V-cep a list of the order of tiie pictures 
ill the camera as you tahc them. If there 
i3 any possibility of confusing one 
buildini> with another, kace notes to help 
keep the pictur<iS and houses in order 
after they cotoe cack from t:h;.: developer. 



PI^.tTDR'! NO. SURJEC*] 



1 
2 
3 
4 



Old House 
Apartinent 
Garbage 




Oli house (d OR in 
yard) 




333 Elia 



Vacant lot 



Houce (under 
construction) 



347 Elm 



7 



Old house (for Sale 

si^n in yard) 349 Elm 



flOTES TO TFE TE/iCHi:^^^ 

The pictures can be grouped in ways vrhich omphasi.".'^ the aspects studied: 

These can lic dono by separate q;ro'jt3. or the students can put their 
pictures together. 

A group discussion can be baswd around the plctur'^s. 

Possible discussion questions* 

Vlhy are these places dangerous? 
Wliat rakes these places safa? 

What would you do to tnake the dangerous pincos safer? 

You will want to develop questions which pertain directly to your specific 
study , 



WHAT Cml YOU DO WIT!" TUm PI^Tini^S? 



Arrange them like 
a 

string map 




4' 



Contrast them 



old 




new 



small 



dan<^erou^i 



Group them 



Places people Play 



PliC'-3 pecple live 




PlacvH people 
buy thln^^s 



Places that 
help people 



KOTES TO THE TEACHER; 



Point out that the scale on tha left of this histopram is different and 
stands for a different thin''. 

Asl: the students to interpret the key tl.is tine, 
^^at does the -lotted tar stand for? 
What does the lined bar stni:d for? 

Fistograms can nelp In interpreting^ results but ^.hey do not always give 
clear-cut answers. This one indicates (a) and (c) tut not (b). Lead the 
students into a debate over the "'right'' answer until they discover there is 
more than one answer. After this discussion, the various interpretations of 
their own histograms should becone more apparent. 



II. Comparing age of Houses 



An histogran sho'v^ing ages of houses can 
indicate at a glance how old nost of the 
houses are along ycur transect. You ^nay 
find that every house along yotir transect 
was built at approximately the same time. 
If this i'.^ the case, your histogram nay 
have only one or two upwards columns 
darkened in. Tlie houses along other trans- 
ects may have a wide variety of ages and 
the histof^rams c,in be used to snov? this 
variety. 



Key 



^Houses 20 years old or more. 



Houses 10 yanrs old but less 
* than 20 years old. 



-Houses less than 10 years old. 



'A 

V * 

S 



'4 

I 



-7 



J 



What does this histogram tell you? 

(a) Most of the houses here are old. 

(b) Most of the houses here were built between 10 and 20 years ago, 

(c) Many now houses have be<m built in the last 10 years. 



NOTKS TO TVE TEArHK'' 



Even if you hiv..n^t n?Ac rr, Lookl ts for t'lo stuJents, you will want then 
to have copies of. this \^T.pr, and tlu. :^c::t one. You could naVe a trinsparency 
of the sample Mstor^r-^ns as a cen':.ir f'^r cliSG -1:' ^cussioii. 

AUs the stuc to iatcrpret aie sarnies » ?n-j explain vhy chey :?ive thwi 
answers they co. 
Lxannle ' 

'TriC aunuer is (b) b<icau3C the ti^f^csr, bar in for the pt:oplc who have lived 
here e long tine / 

•'It isp/t (a) because the smalloiit bar is tor the nu- people. 
Point out the scale on the left of the histogram and explain vhat it m^ans. 
You may also waiit to heir* then vith t'^.c key. 



I- Comparinp; length of ResiJc-^ce 

'lake 'listc-ranc of the differo.nt 
things you surv.\ycd that you can count, 

l!crc is an oxaxnT^lc, but rp-ke your 
graphs to fit your results « 



KEY 



1 (j^ 

ii 



nan 



\[ \ ^ Vlieople livin«» here tnorc t 
1 ■; yaars • 

*Pgo^le living here more t?jan 

five years, less than 10 years 

[people livln? here less than 



V ye^rs. 



f 



I 1 




What does this hi.^Jtopran tell yoM? 

(a) Most of the people here are new, 

(I) Host of the people her*^ have lived hern z lon<^. time. 



mrUS To THE TE/.CKEr.! 

The results of the survey i^hould be 
tabulated before nakitijp: the histo^trams. 
The sample survey summaries in the bacV. 
of the book can be used as a pattern. 
However, the conclusionc (the summaries 
of data) should not be dravn until tSc 
histograms are conplete» 

Guide the discussion of the real 
histograms along the lines of the sauiplc 
onos. 

Write dovTi f>.rch conclusion or inter- 
pretation. These can be attached to the 
bottom of each histoj?ram. 

The students will probably decide 
that the cl^ss histograms give a better 
picture of the comr.unity as a vrhole. 
However, some students will say thet 
their section of the area was not like 
that> 08 their historram is more ac- 
curate. Both ideas axe correct. The 
whole is the sum of it^:; parts, but these 
parts are not all aliko. 



III. Summary of HistO!3ram5 



ERIC 



Decide what your histograms tell you. 
Compare u . n v:^.th the histograms of the 
other groups, ^^o they all tell the same 
thing? 

Get together with the other groups and 
ma]te big histograms by putting your 
results to^xethcr, What do those big 
histograms tell? 

How do the big histograms compare with 
the ones made by the separate ground? 
^'fliich ones gisrc a better picture of the 
whole community? 

If you had done some of the same surveys 
10 years ago do you think the results 
would be about the same? Would they be 
different and if so , in what ways? 
Would your city government have any 
information that would show you wh;it 
certain residential areas were like ten 
years ago? 

Suppose you were to do similar surveys 
10 years from noM. Can you predict v?hat 
tnose surveys night show? Tor example, 
are new families tendinf*, to live In your 
town for shorter periods of time than 
they used to? 

Your city government mi^ht have made 
studies on how long individual families 
tend to remain in your tovTi or city. There 
might aliiO be predictions on whether pre- 
sent trends will tend to change in the 
future or retiaiu the s^^zxq. Your city 
hall may be able to provide you \ri.th 
information • 





Transects 



Hake a map of your ^leffignated area, 

Draw four lines in clff(.rcnt dirtctions from tha center of the area(to - 
be demonstratGd on chalkbonrd In rl3i3sroor.* ) 

The transect line vrlll bo your gui'!^. It mil help you tc decide where to 
conduct the survey and *7h^t each tcan 'nci.l cr in the survey xall do. 

The class v-'ill divide into foi'r jxrouos. 

IForth - O ^^"^^ " * 

South - 0 ^-^est - U 

?fakc a map of your group's transect. 

Tae aap shoulti ahow the, otrcot v/Mch the trans'^ct fcllo-?s and all the 
streets v7hich cress t'^'^ transect. T^lacr in street nanes. Indicate vher-j -^11 
the buildings are Along the trar^scxt: showings houses - li, apartments - a: 
bu'sines^es - by and so forth. Prcp'^rr a map legend. 




b - business 
f - factory 
a - apartments 



h - home 
ok - park 
pg - parking lot 



'I'^j^'nT; T'o''^o'i •jT'.T'^ P'T". 
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ACTIVITY 456 P'/^" 



L'^'JiVII TG nXPS".I3'TC:: : Natural Comunity Profilo 



CU^^vICULlT^ social ''tudles 

Math 
Science 



GTIADS L3VEL : 4th 

5th 
5th 
7th 
?th 
Sth 



CnnCEPTUAL THEi^S ' The cnvirorunint ftf 'Natural Comunity 

hag nany iiversifiud fuatur?a 



OBJECTIVES 



Upon completlnf* thl8 activity, students should be able to; 

1. Differentiate between the types of plants and animals In the area 

surveyed. 

2. Differentiate between the variety of needs which the plants and animals 

have ii. the surveyed area. 

3. Discover the Importance of components which aid in the development of 

a good natural community; such as light, clean air, animal trails, etc. 

4. Identify the role of at least three plant or /and animals in the natural 

community • 

CONCEPTS 

1. Within a natural community, we can identify groups of plant and animals 

on the basis of sight, color, odor, taste, touch and habits. 

2. Within a natural community, we can identify the econcmlc needs of 

plants and animals* such as food, shelter, water, air, spact: and other 
needs that are basic to specie survival. 

3. Hatural comnunities have certain basic natural systen^s which help the 

community to function (such as animal trail systems, streams, light 
and dark areas, micro-climates, etc.) 

4. Each plant and animal has their own niche in the natural conraunity 

environment . 

>IATURAL CO>atm!ITY PROFILE 

This activity provides for an active natural community investigation by the 
students. The study can focus on the types of problems th^t affect the natural 
comiminity. 

The 'field community quastionnaire* at the end of the activity are written 
for student investigation out in the field. The questionnaire, and work sheets 
can be duplicated and given to then in a small booklet form. Notations through- 
out the activity will help you in guiding; the study. 

Since it is inpracticle in mny cases, to survey lar^e area of the forest, 
the activity is designed so that students can select their owii sample areas. This 
method can be compared to a 'Harris' or 'Gallop* Poll of a natural area, 
which does not survey the entire area, but fifive reliable sanple of comnunities 
within the area. When the survey is completed, they shall have information 
about various interactions within the natural community. 

Results from the study could be placed on boards in the fom of histograms, 
maps or pictures. If the cultural comnunity profile activity (#485) is used, 
differences and siolliarities can be drawn from both types of comnunities* 



Profilu of a Natural Area 



Find a general ar^n whtrc your atudcnts will work on the survey. Establish 
a landnark to Identify your gcnor:^l area of survey. 

Divide the class into groups of tw or three. Rave each of then select 
their own area either North, South. Sast, or Wost of the landnark. If additional 
teams are available you my want to asslgr th:.5j tc certain areas x*hich are rlcf. 
in diversity. 

Once they ahve id^intified a specific arei hive then outline (using natural 
features) the section they will survey. Within the Impln^ry line 




will be the connunity they are to study. 

A. IUicordlr.K the Various Types of Families in the Natur^a Connunity: 

1. On a blank sheet of paper students should raap and locate the various 
types of plants and anl-nals found in the area they .-^rc surveying. It 
nay be in detail or In Renerallty (example shown: Figure A) but it is 
Important to nap out the general natural connminlty you arc working with. 

Figure A. 




f !0 




Upon coopleting the mappinf? the students shouirt ni-^rif Ically identify 
the various types of trees, shrubs, grasses, etc., and animils that 
live within the given co-taunlty. This my involve using a V.«y tu 
and animl life. 



II. Students should then select two or three families in the community to 
interview (using the attached questionnaire). In all cases, students 
should answer the questions on the *work sheet* with great accuracy, 
utilizing the ser4Sory approach to develop the answer. 

III. Discussion of Activity 

We have selected a community in the forest to study - now we should talk 
about its functions. 

Discussion of Plants - How many types of plant families live in this family 
community? 

Are there more taller plants than shorter plants or vice versa? Is there 
any special reason why? IVhnt are the needs of this plant for survival? 
(food -water -air - shel t or ) . 

Whore do the plants get their food in this conmuni v? 

Do any other plants or animals get their food fron: che same source? 

Where do the plants get their water? (roots, stream, air, etc.) 

Do other plants and animals get water from the same source? 

Where do the trees find shelter? 

How are they protected from the cold and wind? 

Is a tree*s protection different to that of a blade of grass? 

How does the tree help the air to stay Afresh' in the community? 

Do they help each other in any way? (moisture, light, etc.) 

If plants are absent in any part of the community, how does that area 

differ to the area where they are present? (teacher can expand discussion 

to soil study, light needs in the given area, photosynthesis, necessity of 

space for growth, and so forth). 

Discussion of Animal Families 

How many types of animal families were in the community you surveyed? 

Teacher: Develop a student discussion on the food these animals cat. 

Develop a student discussion around the water these animals drink. 
Develop a discussion on the types of homes the animals live in and 
on their methods of selecting these homes. 

How many animals can you find living on plants? 

How many types of arinals in your community eat plants for food? 

Do the animals in your community get along well with each other? 

How much land would you estimate that each animal has as his own backyard? 

Teacher: You can expand discussions through the development of food chain, 
food webs, interrelationships between plants and animals, survival, 
means of protection of various organisms, adaptation to environ- 
ment and so forth. 

Do you think this was a healthy community - and if so - what do )[0}x feci 
makes a good strong community? 
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ACTIVITY 



PAGES 



LEARNING EXPERIENCE: Signs of Spring 



CURRICULUH ARE.\S : Science 

Language Arts 



GRADE LEVEL 



1st 
2nd 
3rd 
4 th 
5th 
6th 



OBJECTIVES 



After activity students should he able to 



1. 
2. 
3. 
4. 



6. 

7. 
8. 

9. 
10. 



Name several sounds h^ard in the Spring. 
N-une several animals and birds seen. 

To identify animal droppxnf?s is a sign of animal presence. 
Define hibernation and migration; and tell what is happening in these 
processes now. , 
Show evidence of vocabulary by answering questions and using words m 

their vocabulary and in vnriting. 

Pick out three leaves with differing shades of green and three leaves 
with differing textures. 

Describe leaves in terms of color, texture and possibly odor. 

Write description of spring, involving observations made with all the 

senses. 

List signs of spring. 

Demonstrate an increased awareness of different shades of a color by 
comparing shades of same color in their clothes and in their environ- 
ment. 



UniT CONCEPTS 



1. Spring is a time of increased plant and animal activity. 

2. Increased activity is triggered by warm weather. 

3. Hibernating animals emerge in spring. 

4. Migrating birds are returning. 



THE TRIP 



Plants 



When you think of spring, of what color do you think? Are all greens the 
same? Try to describe any diffemeces you see. Are different plants 
different shades of green? Can you find more than one shade of green on 
on« plant? Do some plants have different shades of green on the upper 
and undersides of their leaves? Are the leaves and buds the only parts of 
the plants that are green? 

Are all buds grcjLn? When you look up toward the sky, do all the trees 
look green at the top? Describe some of the differences. Do you sec 
any buds that are brown? Do you see any buds that are red? Orange? Can 
you find, closer to eye level, any opening buds with a brownish or reddish 
color? What part of the bud Is that color? 

Do all plants get green at the sane time? Look at the tops of the trees, 
the shrub layer, the forest floor Have any plants already bloomed? 
What makes you think so? Are some plants in bloom now? Can you find 
flower Duds on some plants? Do some plants just seem to be coming up now. 
Do you think all of these plants started getting grean at the sane time? 
Why or why not? 

Look at the leaves on the forest floor. Are they green? Were they once 
green? What makes you think so? \Ji\enl How do they feel? Feel some 
green leaves and describe how the green ones feel compared to the brown 
ones. 



1 



Feel green! Try to describe how several feel. Sub the si;rtaces of some of 
the leaves. Can you find leaves that feel smooth, sticky, fuzzy, bumpy, 
glassy, waxy? Does the undersurface feel like the upper surface? Does 
the leaf ieel the same when you rub your fingers along the leaf from the 
tip to the stem as when you rub your fingers along the leaf from one side 
to the other? Do yot» sec anything on the leaf that makes it feel the way 
It did? Look at the leaf after you rubbed It. Is It the same shade It 
was? How do your fingers feel? 

Hear green! 

Rub your fingers along and across some of the leaves again. Do you hear 
anything I Try to describe the sound. How Is what you hear explained by 
what you feel and see? How does a handful of green leaves sound com- 
pared to a handful of brown leaves? 

Smell green! 

How would you describe the smell of the leaves on the forest floor? Do 
the new leaves snell like this? Can you find leaves with different smells? 

Animals 

Do you think we can find any birds or anlma*.s today? Will we see as many 
as In winter? summer? Can you rind signs of animal life? Where might 
we find signs of animals? Do you think we would sec any baby animals? 
When do animals give birth to their young? Hov; do animals behave when 
they are afraid? Would you expect to see animals when you are in a small 
group? Alone? In a large group? 

Could you get stung by a bee today? Would you expect to see a fly? 
Where do you think we would find Insects? Do you kn^w anything that eats 
insects? 

Birds 

Some brlds leave their homes in the fall. Where do they go? When do 
these birds come back? How can you tell if there are birds around? What 
kind of activity are birds busy at now? Where would we find bird homes? 
Wbiat do birds eat? Where should we look for birds? Do all birds have 
the same song? Why do birds sing? (to defend territory, attract a mate, 
warn other birds of danger). What might wc see that could tell us the 
type of bird that has been here before us? 
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QEJECTTVES 

After codpleLion of activity' -.tadenLS should be able to. 

1. Jlamc three or i:our ^soundo haard In ^ur-:ner, 

2. .larae several animals or birds snen, 

3. Pick three icives of differing, nhaues of gre^n and three with 
different texture. 

4a ^^rlte a description of Suinrcr involving observations made with the 
senses • 

5. Describe a park and rules for behavior in the park. 

6. 'ane the sca:ion3 of the year and descrpbe char ceteris tics of the 
season, berbaiiv in pictures, in stories. 

7. Aane colors ocen in ruinn>er. 

Identify aniiaal hones. 

1. Hane two character Jscics of ^ streatn aad severs^l aninals that 
sight live in it. 

UI^IT CONCSPTS 

1. Animals are active during the sumer* 

2. Plants have leaves and are busy tna'clng food. 

3. Plants and aninals are preparinv; for xd^nter* 
P^.OCEDURE 

7IELD ACTIVITY 

Viow many seasons of thn year *aire ther'^? '''hat season is It now? I ooV. 
around. Can you see or feel thin-s today, that- you cannot cee or feel in 
-vTlnter? I^hat does suzmat look lilel l3 iurxaer everyr.'herc? ^That color is 
su'jmer? Close your eyor:. Listen. VJhar ari^. <:iua!!iei sounds? Take a deep 
breath. Does sunmer ^,ir feel and ta^te r.he sane ac winter air? 

Plants 

^Jhat color do you uhini; of, when you thinl^ of suiDmer? Are all greens 
the sane? Are differnet plants different sh^.c ^,s of green? Can you find more 
than one shade of green on the same plant? Ar^. leaves the only parts of the 
plant that arc green? 

Can you find any plants with buls? !^t kind of bads are they? Do all 
plants bloom at the fsame tir»e? Can you find one that Is !:loo,:ing? Can you 
find a plant that has already blooncT. low can you tell? 
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Look It the leaves on ♦he Tores t floor. xj t'.t^y ^reen? Uere they 
once green? IJhat makes you think so? lio'' do tht>y foel? Feel some green 
leaves and describe how the a*cen ono:; feni co^p-irod to the brown ones* 

Can you find leaves that feel smooth? Sticky? izzy? Bumpy? '^axy? 
Does the undersurface feel like the upper surface? Do you see anything on the 
leaf that na'ces it feel the t/ay it d^d? 

Uow vould you deocribe the snell of th^ leaver on the forest floor? 
■".'O new leaves smell like thij? Can you iincl leaves "'♦:h different smells? 



Do ycu think we caii find any birds or animals today? VJill we see Dore 
than we would see in winter? Can you name so e of the anipals that mi'^ht live 
in the park? If V7e don't s-ie any^ ho" can ve discover if any live here? ^^hy 
might T;e not see any animals? Uould you expfct to see more aniPials when you 
•;7alh alone in the woods or with a larg3 group? ^o you think ve rould see 
any baby animals? ••Jhen do most anirials give birtn to their young? 

comutimes an aninsl can be very close to us bat we uon*t see it, ao 
you Lnot7 

ilovr do animals behave when they are afraid? 



Could you get stunf by a bee or S€*.c a fly today? Could these things 
happen in the vinter? ^^erc should va look for insect*^? 'Jould you find 
them in the ground? Traes? Air? Bushes? 

Hm? many lego doc^s an insect have? Can you fin; an insect? Can ycu find 
an animal that night be related to an f.Mect? 



T^^t do insects eat? Do all insects eat the sam thing3? Can you name 
any that eat plants? Do they hurt the plant? Do you knot? any Insects that 
eat other insects? \lhat else taight Insects eat? ^^hat ^Ight eat insects? 



Vfli you see or hear nany birds today? T.ow z?.xi you tell if there are 

birc.3 in the park? Do all b?rds look alike? Jo all birds sound alike? y 

io birds eing? '"hat happcii:; t7hen you get near a bird? uisten to the songs 
of the birds. f)o the coundc change as you appro^.ch? I^Thy do birds fly avmy 
v7h45n th y hear a noise? 

l^'hat do you think bird's arc busy doin^ now? IJhere vrould you find 
bird homes? ^Jhat do birds eat? 



\nimals 



Insects 




Birds 



Creek 



Do you see any running 'jater? "^Jhat do we mean when wc say running 
water? Does water have lej^s? ^^hat do you call this hind of water? (creek, 
6trea: .) ^raat kind of noiac does it maUo? What do you see on the bottom? 



Is the water clear or niuddy? is the -^atier L:^:^ or shallor? Why is It deep 
or shallow? \7here ^"'oeo uho ';ater core fro^? V^cre Joer; the ^ra^^er go? 
When the water hlto thc: atones anu r.>.:\o on the bocton, vjr.at h.i?pens? 
Eovr is a stream different Cro*i i ?ut»h? ^^:,t r.ight live in the stream? 
r^iat do they eat? 'lierc -'nulJ t*^ev iiavc :hcir honor,? 

\mat x/ould the strcdn look like I:. t!.e xzintci'; 'Vbarc would the animals 
l e then? 



0BJi:CTIV5S 

After conpletioti of activity/ sfr^cnts shoul^I be able to^ 

1. Naiiie three sounis heard in '^he Fall. 

2. tiane several birds or animals i^oon. 

3. Find three leaves in different sta^-es rolor change. IJ^mc colors 
seen in Fall. 

4. Write a description of Fall involvin^^ o'^ser/ations made with tho senses. 
5vJJ'^aa the oGssons of Lae year and describe r.racteristics of the season. 
6/' Identify aninal homes as a 3i|m that an ar.inal has been there. 

7. Define hibernation and niigration and nam^^ an animal that sngates in 

these activities. 
3. Describe leaves in tarns of color, textur ^ ard odor (if any). 

COI^CEPTS 

1. Trees drop their leaves durin^;^, the Fall. 

2. Sotnr^ animals are prepariiir; for hibernation Tt?5iile others nitrate. 

3. Fall is characterized by cooler tenpsratures, sliorter days and change in 
plant and animal activity. 

4. Antmaj-s and plants learn to adapt to the changing seasons. 

FIELD ACTIVITY 

How many seasons of the year are there? Wliat season is it now? Look 
around, can you see some things that helped you deci'ie it is Fall? VJhat 
color do you thinl: of when you think of Fall? Are all planes the saae 
color and shades? Are some plants still green? Close your eyes, listen, 
what are the Fail sounds? l^That do you hear? What don't you hear that you 
may hear in the Sumniar? Take a deep breath, does th^ air feel and taste the 
sane as Sumner or Winter air? 

Are there newly fallen Leaves on the <*round? How do you know? Are the 
leaves dry or wet? Pick tlie x-aves up, feci the:n, smell them. Can you find 
the tree that these my have fallen from? Conpare fprowin^ living leaves, 
with those on ^he ground '^mat 1^ the biggest difference betwaen the two? 
What will happen to the ' ^£»ves that fall to the ground? Can you find any 
of last years leaves on the ground? Is this surface matter helpful or 
hartaful to le forest? What would happen if man removed the leaf litter 
each year? 

What will the forest be like next Spring? How tall it look? Smill? Feel? 

What shapes can you see? Are all trees shaped the same? VThat shape is a 
leetl What shape is a cloud? Can you find a rectangle? Square? Triangle? 
Circle? What patterns can you see? 

Wnat sizes can you see^ List some things you can see starting vtLth the 
biggest thing and get. ^ig smaller until you reach the smallest thing you 
can find. tJh^t things can you see that can be hoth bi^ and little? 

What are some of the things that have changed since the Summer? Are there 
changes you can see^ Hear? Smell? Feel? 



Can you flna any seeds? Ciu yon find tne plntit they cnn^j fron? VJhnt ni^ht 
happen to this seed? Grow laf:o c new plant? E*iten by an aninal? %at 
kind of ani mal nir c a.at It? Vov ^ii t^a seod ^-it hc^ru? (Wind, aninal, 
ctcO Uoul'u you i::pect to find seecUj in tuu Slnrin^:? As nany as Fall? 

Co you think we can fiml any birds or aninals today? vJill we sea as nany 
as we might see in Sumner? Cnn you nnne sonc ?.nlr.als that nisht live in 
this comtiunity. IIsk- c list of all the aninals thr.t live here. If wc don*t 
see any, how could wo: discover if any have bei^n hore? Whare would be the 
best place to look for aninals or si^ns of aninals? Would expect to see 
nore animals when you walk in a snail group or alone in the woods or with 
a small group? ^^Hiy? llo\f do aninals behave when they arc afraid? 

Kow will the change of season affect the aniroals who h,?.ve their hone hero? 
Cau you nana sone animals that hibernate? Hou do aninals prepare for the 
Winter? 

BIRDS 

Will we see and hear as nany birds today as we will hear in Sprin,'; and 
Sunner? Sone birds leave their hones in the Fall. VThere do they go? Why 
do thay go? vrnat is their trip called? When do these bird^ cone back? 
Row can we tell if there arc birds in the connunity. Do all birds look 
alike? Do they sound' alike? . Where would we find hones of birds? How 
nany legs do<^s .a bird have? What enables a bird to fly? What docs a bird 
have on the outside of his body? 

What happens wien you get near a bird? Wliy do brlrds fly away when they hear 
a noise? What ni^ht w.^ see that could tell us the type of bird that has 
teen here? Lets observa sone birds to understand hW they interact with 
the oth^r parts of the connunity. 

INSECTS 

Could you get stunr; by a bee or see i fly today? Could these things happen 
in Sunmer? Winter? Where should w^ look for insects? Would you find theta 
in the ground? Trees? Air? Bushes? What stage, in the life cycle of 
an insect, night vre f-' d? What is meant by'life cycle*? 

How nany legs does an insect have? Do all insects have the sane number? 
What do insects eat? Do all insects eat the sane things? Can you find where 
an insect nay liave been eating? Do they hurt the plant? Can you nane an 
insect that eats plants? Bo you know any insects that eat other insects? 
What else ni[^ht insects eat? ^*Jhat night eat insects? How nany body divi- 
sions do insects have? How do they see? Snell? Feci? ^That are those two 
long thinps sticking out fron their head? t^Ihat kind of insect homes can wa 
fSjid? 

CP^EK 

Do you sr^e any running water? What do wo mean when we say running water? 
What do you call this kind of water? (creek, stream). What kind of noise 
does the creek nake? What do you see on the botton? Is the water clear or 
muddy? Why? Is the water deep? Shallow? Is it the sane in all spots? 



VThcro docs tho uit^r co^^c fron? llhcr^ docs the t«rnt^r >iol Row is a 
str^an dlffcr^..nt froin a pond? '^if.t 'l^^^t live In strcai?.? VJhit do they 
^nxl VhcTc vould tliwY h^^vc their ho^.-s? 'fer^t vould the strcaD look like 
in Winter? ^Hiurc would the 'ininv'\ls bu then? 
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OBJECTIVES 

1. Children should b. able, vcrb^illy, tr ^.escribe a p^.rk and rules for 
behavior in a park. 

2. Children sh uld ha ^.hlc to v.pnc the 3.:p.S'jns of the yeir and dcscrlD« 
characteristics of the sacs n, vcrb-:lly, in pictures, in stories. 

3. Children should be able to nanc three or fcur sounds iicard in the 
park in winter, n^e colors s..en in winter. 

4. Children shculd be ^.ble, by deduction, to identify winter food and 
hones of birds and aninals. 

5. Children cliould be able to iiane two or three animals and birds they 
see, or niir,ht see in winter and why others are not seen. 

6. Children should be able identify tracks, as such, not necessarily 
by nanie of bird or aairoal, ind bo able to ilcntify droppinc^s as such. 

7. Children should able to describe snow c^s t color . touch, and tell 
where snow cr>nes fror. and when snow falls in this cnvir-^naent. 

8. Children should be able t- define verbally and pictcrally what 
hibernation and rjip.raticn taeans. 

9. Children should be able to identify food sourcef^ of birds and aninais 
in winter. , 

10. Children should be able to naue t^7o chararreristics of a cree^ or 

strcan. 

11, Children should evidence a concept of vocabulary by 

a. answerin{? kn->wlcidg2ably to questions 

b. usino, the word as a nornal part rf their vocabulary 

c. drawing pictures f words or ideas 

d. writing a story or iictatin^ a story dnscribing concepts, 
specinen, season, insect, bird, aninal, seeds, nuts, cones, 
rocks, roots, trunk, br ranch, twig, bud, seed pod, creek, 
stream, pond, bare, heat, snow, bush, tree, nest, track, 
field, f crest, food supply, running water, ice, fresh, 
droppinc^s, park, fur, feathers, hole, feet, beak, pads, 
hoofs, claws, nails; front, hind, tall, fly, srar ,flapplnc, 
flide, melt, bark, shcltir, woods, wooded areas. 

UNIT CONCEPTS 

1. Winter is not dead. 

2. Some animals art active during the winter. 

3. Some animals hibernate durin'? the wintar. 

4. Sone aninals migrate during the winter. 

5. Deciduous trees loose their loaves durlm-, the winter months. 

FIELD ACTIVITY 

How many seasons of the year arc there where vc live? 
What season is it now? 

Look around, can you tell some things you see or feel today that you 

cannot see or fe^^l in sunmer? Today let's look for winter. 

Look down. Is winter there? Look up, what does winter look like? 

Look to the right, to the left. Is winter everywhere? What color is 

winter? Close your eyes, listen, whatf are the winter sounds? 

What don't you hear that you minht hear in sumer? 

Take a deep breath, dees winter air feel and taste the same as summer air? 



1 



TilEES 



Do all the trues look the sane n:-; .^.s in suinmGr? Where are the leaves 
that were on the trees? 

Are all of the trees bare? ))- ynu see anything on the trees that arc not 
leaves? What sliapes are the things vii the tree? What are they? Why are 

they there? u *. ? 

Can you find soacthinr: on tho '>rrund that looks like the seed on the tree. 
Put your arms around the trunk of a tree. Mhat shape is the trunk of a 
tree? Feel the bark. Do you think all bark is alike on every tree? 
How can you tell one tree from another? 

-What do you call the am-like thinns 5 rcwin,^ cut of the tree? (branches) 
Is anything vjrowing o . of the branches? (twigs) 
Is anything; ^-rr owing cm the tree ether than twi^s and branches? 
What holds the tree in the ground? 

Is a tree alive? When what do all living thinr^s need? 
How d:o3 a tree get the food and water it needs to live? 
Do trees r,et sick like you do? 

How many thin><s can you nane that tainht nake a hme in a tree? 
What sicms mi?,ht we look for that a bird or animal uses a tree as home? 
Can you find anything that shows that trees and plants are preparing for 
Spring? Can you find a tree \rtiere there is a bud and a seed pod? Is 
anything; in the seed? 

Do you see any fallen trees on the ground^ Did they all fall in the same 

direction? Why? Did the roots pull out of the ground? 

Are there raore fallen trees in one area t' a in other areas? 

What mi:»ht laake a large tree fall down? 

If no one touches the tree on the ground and you come back when you are 
grown up, do you think it will look the same then as it docs now? 
Now let^s see, we know that trees have roots, a trunk, branches and twigs. 
The outside of the tree is cover.-d with tark. Leaves and seeds or nuts 
grow on trees. We can toll trees by the difference in color, bark, size, 
shape, leaves and seeds. Now detectives, you said all the leaves fall 
off and that birds, animals and insects make hones in trees. Who will be 
the first one to discover a tree that still has leaves on it and who can 
disccver somethins growing on the tree that is not a bird, animal or 
insect? (moss) 

FIELDS 

Do you see any birds or aninals in the field? 

What ;>row8 in the field? Are all the plants alike? the same size and 

color? sane shape? Are the plants alive or dead? What color do you think 

they will be in spring* and sucBaer? 

Is there food for birds and animals in the fields? 

Do you think any animals would make their home in the fields? 

Why don*t you sec nany trees In the field? 

If ve could dif» up some earth in the field what do you think ve would find? 

Are there as !iany leaves in the field as there are in the forest? 

Why net? How did the leaves get here that are on the v^round? 

Would it be easier for anlnals to see and be seen in the field or wooded 

areas? 

If you were Roinp to build a house would you build it in the field or woods? 
Why? If you wore out in the fields and woods alone, would you be able to 
find food ^and shelter? 



3. ANIMALS 



Do you think we can fln^! any birds or aninals today? 

Will we see as many as nx';!ht Svt^ in sinancr? 

Can ycu natic some aninals that ni^ht live in the pari:? 

If don't sec any how could we discover if anythinp has been here? 

(tracks » droppin^^s) Are the tracks alike? How arc they different? 

uo animals have to eat in winter? Tlien wlicre would be the best place to 

look for aniaals cr si^ns of auimals? 

Do you think we night find tracks near the edge of water? Why? 
How do aninals prepare for winter? 

Do you sleep sonc part of every day? Do animals sleep too? Does anyone 
know what hibernation means? Do you hibernate? Vhy do sone aniaals 
hibernate? 

Woulc! you C3q>ect to see nor;: aninals when you walk in i small group or alone 

in the w(.ods rrr with a large group? Whv? 

Do you think we xK>uld sec any baby aniinals in tho vd.nter? 

When do nest aniaals give birth to their younf,? When could you expect 

to sec babies? 

Some times an aninal can close to us but don't see it, do you know 
shy? 

How do animals tehnve wJien they arc afraid? 

Do any of the trees or branches look as if they have been chewed? Are 
the marks hijh or low on the tree? */?hat does that tell you about the 
size of the minal? 

INSECTS 

Could you get stung by a b^e tc*Jay or see a fly? 
Where are the insects in winter? 
Where d(* you think we could find 3<?!ae? 

Do you know anything that eats insects? 

Where would birds look for insects that are sleeping in winter? 
If wc had no birds to eat insects what would happen? 

BIl^S 



Will we see and hear as taany birds today as we will hear in spring and 
sumer? 

Soac birds leave their holies in the fall. Where do they ?,o? Why do th^/ 
go? What is their trip called? When do these birds cotae back? 
How can we tell if there are birds in the park? 
Do birds look alike? Do they sound alike? 
Wiiere would we find winter homes of birds? 

Do birds have to eat In winter? What do they eat? Then where is the best 
place to look for birds? 

How aany legs does a bird have? ^at enables a bird to fly? Put your 
ams out and pretend they aid vin^s. Flap your win>i* Mow glide soar* 
What does a bird have on the outside of its body? 

What happens when you get neat a bird? Listen to the songs of the birds* 
Do the sounds change as we approach? Wliy do birds fly away when they hear 
a noise? 

What might we see on the ground that could tell us the type of bird that 
has been here before us? (tracks » droppings^ nest) 
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6. CREEK i\ND POND 



Do you see any running water? What do we mean when we say "running water'*, 
does water have legs? 'Ah%t do you call this kind of water? (creek, stream, 

pond). ^ uj o 

What kind of noise does the creek raake today? Is it quiet or laughing? 
What do you see on the bottom of the streao? 

Where are all the animals now that you can find in the creek in summer? 
Is the stream clear or muddy? 

Is it full or shallow? Why is it full or shallow? Where does the water 
come from that fills the stream o- pond? 

When the water hits the stcncs an. rocks on the bottom, what happens? 

Is the water frozen? Why cr why lot? 

How is a stream different from a 3ond? 

Can animals live under the water when it is v/inter? 

Does the ground feel the cane under your feet near the edge of the pond or 
stream? 

Where does this water go? 



7. FOOD 



If you were a bird or animal and you were hungry where would ycu look for 
food? 

tJhy are some berries and nuts still on the trees and bushes? 

Do you see raore food in the forest, the field, or edge of the field? 

Can you find a nut on the ground? Is there anything in it? 

Can you find any seed or uuts that have been opened? 

Who opened the::? 

What do you call the outside of a nut? 

Do you like seme foods better than others? Do you think all birds ara 
animals like the same food? 

What do you suppose would happen if all animals and birds ate the same food? 
Could you find a bird or animal more easily if you knew the type of food 
it liked to eat? 



ERIC 



8. IF THERE'S SNOW 

How would you describe snow to someone who has never seen it? 
Where does snow come from? 

What is snow? (condensed water vapor in clouds exposed to freezing 
temperatures, air is held between snow crystals within angles and acts as _ 
insulation) . 

What happens to snoiy when you hold it in your hand? 

How can you tell whan something has walked on the snow? Do all tracks look 

alike? Describe any tracks you find. Look at your own tracks, do they 

look like animc* or bird tracks? What do you have on your feet that would 

change the track made by y i in winter and the one made by you going bare 

foot in the suraner? Why do tracks change in the snow? 

Zs the snow aven wherever you look? 

Is the snow deeper in the field or forest? Vibyl 

Why are some areas bare and some places piled high with snow? 

How do birds and anlnals find food when there is snow on the ground? 

Is food easy to seo. %ihan thare is snoK on the ground? 

Is there snow on the trees T 

Describe the sound your feet make when you walk on snow. 

Is the snow hard or soft on top? Is this new snow or has it been on the 

ground for awhile? 
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Do you sec any signs of snov tnultin?? 

Will you be -rblo to see tracks better in frssh snow or 'old* snow? 
Do you see any green plants? Look carefully, what is happening to the 
snow around each plnit? (small neltins circle) What melts snow? 
Then do plants give off heat? 

Where would you look for aiinali today? Where would be a good place for 
aniaals to stay? 

What helps l.eep arimals warn ia winter? 



ERIC 
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CONCEPTUAL THEME : Many factors inter-act to determine the 

habitat of an organlsa. 



OBJECTIVES 

After 00721 ecion or. thrlc act:^..'itVj y*.:,»'^or.n.; chnulc be aMo to 

1. Identify ani desci LI ^ i ^ '\ i J 

2. construct a dia,.raa of an itAcr^y cycle using observations of or^aninos 
in tho fi^ld. 

3. e>-T3lain the nutccnc if one prcun »^cre roioved from an energy cycle, 

4. lefine decptnooscrs, produc^^rs and conruiacrs. 
^miT COMCEPTS 

1. Many factors inter -act to detorraine a habitat area. 

2. A tiabltc'c of an organic^ is t*!C place where it lives or tilic plac^ one 
would qo to find ic. 

3. An <:.nergy cycle l-ivoivcs r.hc irteractlou of light., plants, animals, an 1 
decomposers • 

PRCCEPUREg 

Field /ictxvity 

After selecting a IjnbitAt aren (f ovrsl . ^icHj 4»quatic), discuss the 
follo^?ine quastions. 

What aninals vrotxlC you exyect to fjnu living hero? t do thcac anlnaU 
need to survive? How could you deter if^no if these anlnal*? ar.. here? !^h€rc 
wculd you look for ani^.ais uround here? 

Divide clasc; into smill groups. Exolora the ^kt.^ for out a half hour. 
Record animals t'^at are seon or evidence of animal pres3iic<* (partly consuacu 
food» excremenc, liones). List food scuvc:i3 tl».it nay be used by aniaals. 

Wliat anl!;:al3 or evidence of aainals were found? What were the character- 
istics of tnc area? How was it ^iniliir or different fron '^liat v-^n axnected? 
Why is this area laore or less. de3ir:iblc for £»nlcu:ls to live in than an othor 
area? Are the needs for survival present? 

Build a food pyrandd showing the conparative anounts of aninals and 
anioal evidences found* Build an cncr y cycle discussing ter.s such as pro- 
ducers, consumers and dccomoos^rs* Wi*.it night happen if one prcup vas r«anovcd 
fron th*:; cycle? 

Discuss changes that nay occur or have occurred in ths area? use evidence 
of change and the influonces that brought it about; what the area was like 
before tha change, including life f orris present- hor a ch?*njc aff ectnd the life 
present: the influence of nan in bringing about changes • 

FOLLOW-'UP 

Visit other habitat areas and compare then* What habitat h-^d tb^. most 
aninals? What could account for the diffcvcnccs and similarities of the. hab-ft^it-q 

Construct food chains and wabs fron Information gathered In the fl^ald. 

Bow have some animals adapted to live r'r arca« p'.-.Muccd bv nan? 
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ACTIVITY NUMBER » 602 



PAGES 



LEAR14IT1G EXPERIENCE: Plot Study 



CURRICULUM AREAS ; Ilathenatics 

Science 
Language Arts 



GRADE LEVEL 



2nd 
3rd 

4 th 

5 th 

6 th 



CONCEPTUAL THEME : 411 organisms are interrelated and interdependent. 



OBJECTIVES 



After completing tha activity, the students givsn a specific area vdll 
be able to? 

1. List five itcmo and/or characteristics found in the area. 

2. Describe the soil in the area ir. tarns of texture, color and odor. 

COBCEPTS 

1. Plant and animal life found in an area are dependent on soil type, 
water, and amount of sunlight present. 

2. Soils are composed of organic and in-organic matter in varying degrees 
of decay. 

MATERIALS WEmj 

For each group. 

String six feet long 
String one foot long 
Trowel 

Pencil and paper, white cardboard or paper 
llagnlf ying glass 

FIELD ACTIVITY 

Have the students select a plot. Help then place a corner stako and have 
then measure off an area six fct.t square. Have them mark tht; other corners with 
items they can find in tne area such as sticks nnl stones* 

How many different things can you find in your plot? (Sticks, rocks ^ 
seeds, plants, etc.) Row many are there of each item? Whr-e did the sticks or 
seeds come from? What is the ground covered 'jith? Is it the same all over the 
plot? 

How many dlf forcut kinds of plants arc there? How many arc there of each 
kind? Call are they (use the one foot string to estimate their height). 

iiuMT much of the ground do they cover in your plot? Do all the plants in your 
plot feel and look alike? Kov ?rc they different? Do any of them have a smell? 

Draw 3 nap of your plot and nerk where the plants are. 

Can you find any insects? /mlmals? /ire they on the plants or on the 
ground? Do you find the same insects in both places? Can you find any signs of 
animal activity? Are thj insects or animals affecting the plants in any way? 
Can y^u find any evidence that nnlnals ware h*ire? 

What color is the soil? What seems to be giving it this rolotl What does 
it feel like? Can you squeeze it into a ball? Why or wliy not? Da::3 it have 
any odor? Can you describe it? 

Dig a small trench and see If you can see diffnr-pnf layers in the soil. 
What makes their layers different? Kuw many layers can you see? 

Can you find auyth-fnji i^llvt in the soil? 

Take a handful of soil and plnce it on one corner of a piece of cardboard 
or paper. Sort through it, as you find different things move thorn tv iliff(?Y(r^t 
coxr € the paper. 

»ie soil in all parts of your plot the same? 
^are your plot with the other plots- Arc the things in then alike? 
Simix-w r? Different? 
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ACTIVITY 



if 503 



PA.GllS 1 



Finds in a Field 



CUr.?vICULUI-i iXBEi. 



Science 



GRADE LEVEL 



3rd 

Ath 
5th 

6l:h 



CONCEPTUi\L THE?E 



An organism is adapted to its tcvironraont . 



OBJECTIVES 

iifter activity, students should be abl*^ to' 

le '^atnc several oLjc^cts nativ*- to a fluid arr.a. 

2. Name several ways in which objects not native to a particular habitat 
laay he Introduced tUci^. 

3. Give example. 3 of organisms observed on the -trip that did not originate 
in the field. 



CONCEPTS 

1, Organisms ar^ native to a given area dne to physical characteristics and 
needs of the orgauistn. 

2, Organisms may be introduced to a new area by r.ttural or unnatural (man) 
ev'^nts • 



FIELD ACTIVITY 

Qan you find in the field that scins co have come from another area? 
Why do you t ^inl: it did? 

(NOTE: Finds may r^nge from nuts brought in by squirrels, seeds washed in 
by rain or blora in by vind, and litter thro-m in by man, to once- 
in--a*-llfi-timc oddities). 

Where did it possibly come from? Eon might it h^ve potten in here? What 
will become of it in here? 

If wind-blown seeds are in evidence! Can you play detective and track dovm 
the source? 

Can you find anything man brought in? Do you think grown people or school 
children brought it? Why? 

Can you find anything a squirrel might have brought in? Can you find 
anything a bird might have brought in? Can you find anything the td.nd 
might have brought in? Can you find anything the rain might have washed 
in? Can you find anything that cane from nearby trt^es, shrubs or vines? 
Did you find any seeds? Can you find anythinp thtt is creeping in from the 
surrounding land? Can you find anything for v^ich an insect might be 
r^'Sponslblc? 

Could all the seeds found here p;row? Should the things that did not 
originate here be removed? What will happen if they are allowed to grow? 



ACTIVITY 6a 



l*!athcmatlcs 



GJl&E'S Lr,^C : 5t:i 

eSth 



COilCEPTUi'X TfirrS : ^ coLmmity is a colIecMcn of living or^janisms having 

mutual r .latlonsbips a^'ong thous^:.lvc3 and to their 



OBJECTIVES 



Students should i^c r.jl^. 

1. To dct-rmin- tho Uinca anc' co^.ulat-on J^.^jitici: o£ plant and atil:aal 
oreanlsms pr.:3cnt in t^*-^ i:c;lds §tidi. 

2, lo dt:tenDin':: tlio int^riction tb ^ or-ani^ns t^ith their environment 
and vith each ct'i.x, 

3- To determine tic* soil characteristicc of the ;^ice. 
:c conpare thu fic-ld rites studi.:J. 

1, All living tMngo 'lavo four basic needs \Aich nust bo present for thc! 
to exist* food, \/a tor, cover (s3hclter), ancl apace. 

2, \ living coitiunity conslr^ts of thc sun of ill interactions among the 
species populations in thc corsiunity. 

3, ^ livirc coi^nunity i^ d^pcnd.:,nt upon thc physical factors so that 
cotnunlty. 

l^'.rSPJALS HEEDED 

Flald guices 
Soil tusting Kit 
Coil bore or trowels 
10 natcr string 
3 takes 
r^icrtaometi^r 



Stereorlcroscopc or hciul lans 

notebook 

llhito cardboard 

?orceps 



1. Introduction 

a. Discuss objectives for activity (can be do^e as pre -trip). 

b. Introduce students to the concepts being developed. 

2, 5*ield Assignnent 

a. divide the -lass into tcans of approximt. 13 students each. 

b. Allov the :5tu:lent8 to V7ork in groups rf four '?ithln tha tear. 

c. Select a tciar. leader (to do dono by tuan moabcrs)* 
DoslEuatc specific responsibilities to each eroup of stulents. 

(1) foil tasting - 4 studepta 

(2) Plant survey - 4 students 

(3) /ir.ir^l -irrv^y 4 stud:-tist 



^ac;i tcan '/ill randr'.iy s^iljct two quadrantn of 10 square ro^ters. 
Use thj 10 m-tjr longU! str '.ne tc tiarV cfi your area. Use stones, 
sticks > or any othor T.viturlali: ar cornar Markers, 
Ona group of each vill c^^niuct the Tollovin? survey- 

(1) Sc-.l tenting 

(a) Sell p '- to det*^-rniuc vheth^r the soil is sour (acid) 

(b) Soil tompcraturc 

(c) Ta!:e a soil bore to dcteminc? 

(1) soil tCKture 

(2) color 

(3) Oder 

(^) profile - donth of various types or soil 
('^) furv^y soil for :;oil inhabiting organiscis. 

U) To j^'^-paratc aninals fro i thzi soil, place the soil 
m thj center of a piece of white cardboard, '/ith 
a forc*ips ^JToak up th.^ ooil and spr^ the soil 
over th*^ cardboirc . i*ick out the organlsnis and 
idefttify thun, 
(e) "zV^ tlixcc soil tacts or each quadrant worked. 

(2) Plant "urvcy 

(a) 0. ermine the najot: : ind.^ of plants present within tha 
qu.idrant. 

(!) Count the plant?5 of oarh klr:i and dctenaina their dt^nsit: 
TiAs ncans thi: nunbcr cf plints per quadrant. This wrMl 
corded as the nur-^-^.v of plmts per 10 meter square* 
' fc) Kstinat:, hot-; raich ar^a o:.ch l-ind ot plant t.;! thin the 

quadrant occupies -^s a p:rcentan:t- I'his is called cover 

(i) Oravj a nap of the ??*.1J and locate your quadrant 
'^n the: mp. rra^T a r.a:, of your quadrant. Illus- 
trate on your quadrant nap the amount of cover in 
each quadrant. 

Exanple. Approxlmte total cover 

A Grass - ^0% 

^ 5 - Herb - 30% 

j j C - Bare ground ^ 30% 



(3) Animal ^^urvt^y 



(a) D.t-^rmir^- *:h:. diCf.t---nt l.iucc of ai^iiaal present in 
^ach quad rnnc. 

C>) Courw oj-c. :'.^t.:i let Miul. oLj - Include in your list 
of anirariaL-i any or tracan of r^.niauils that indiaate 

tliCir prose.ncc. 

rXSULTS Al'D DISCnSSICli 

Prw:pa^'3 your data a-:: sugc- stcd and present your 5^ndings to the whole class. 
:;on3xdcr th-^ follo^'ing points x^hexi ml.ing your anilysij- 

!Jhat lifr is cousaon to all quadrants? 

What were the doninant kind of animls? In the soil? In the field? 

I'^iat vjore the doiiinantL i^-ind of plants? 

Based on the physical! dat^ of the soil, x;hat influence, i£ any, does 
the 3oil have or^ the kinds of plaint:; and anirials present in each 
quadrint. 

l!a:ied on th:^ anouut o£ cover in eac^; quadrant, did you riotice any joil 
differences? Did you notice a change ir the anlLiai population? 
Did you have- an:^ variation in th^ occurrence* of plant and aninal 15 fe 
on eacL qua:rini: studied? If their i.' a difference, ^-Thy? Support your 
answers with the d.^ta collected fron eucb :?lot» 

Vhat Intaradticns, if any, are occurr^ng^ ^ ithin this community studied? 
If you studied thea**- sltr^j curinf^ aiiotucv. fieason of the year^ v:^iat 
differences i^bould yo'i eiipettl 

!ICTE? All ox^^r^n\?^':-^ and ar.ias studied s\nih\ left in their natur-^l 
state (conditio wh*m your otudy in fi^'rJ.shed. 

FOLLOM-UP ^ 

# 

"abitat Survey. Allow students to wor^c in pairs to survey the habitats 
available to birds, tiainmalsj ins?cts an«I plants in several city blocUJ. 
Have the students, co-pare thi5 to survey with a fi ld or forest survey. 

topulaticn "^tu-y^ Ilave the students survey various areas of a city to de- 
termine the population density of the city, ilavc the students determine 
the environmental inpait on the clty^ based ot^ density of that part^ 
icular *:.reii. The students ahouid consider the economic, political, tech- 
nological and 3ocio logical issues* 
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LSAmilNG EXPE'^.IETIi:: • ''ainy Day 



CUPaiCfJLTJ* AREAS 



"clence 



QIVOT. VZVoL 



r.inJcro'.-'.rteri 

l3t 

2nd 
3rj 

5tv 
6th. 



'ain is i-'.portant for nlant and arJiaal life. 



OBJECTIVES 



After completion of activity, 3f;ua.:! ts should be able to: 



1. 


Describe 


tho patterns nad^ by falling raindrops. 


2. 


Describe 


rain in terns of sound, feel, and effects on color. 


3- 


Name some things you can observe on a rainy day which could not be 




observed 


on a clear day. 


4, 


Describe 


th^ way differing surfaces react to water. 



iniT C0NC2PT ^ 

1. Rainy days are cold and wet. 

2. Animal and bird activity is reduced during rainy periods. 

3. Rain drops vary in size and shape. 

4. Rain changes the color? texture and smell of thlnes. 

5. Rain collects in puddles and streams* 
FIELD ACTIVITY 

Wliere does rain come fron? Does the rain cotae straight dowa? Slant? 
Curve? \^at might cause this? ^^icre does the rain go after it lands? 

What color is rain? 

Kow does riln affect other colors? Examina lichens and algae on wet and 

dry portions of tree trunks. ITote the blacktop, the walls and roof of dry 

portions of tree trunks. What color is a rain drop? On a branch? On a 

leaf? On a flower? In the air? Bouncing out of a puddle? 

What shape is a raindrop? Bouncing out of a puddle? Falling through the 

air? Hangins on a branch? On a leaf? On grass? 

Look through a raindrop hanging on a branch. Describe what you see. 

Count the seconds between the tine a raindrop falls from a branch until 

another one collects in the same spot and fails. Compare your raindrop 

count with that of a friend counting raiudroos on another branch. Whose 

raindrops drop faster? Why? 

Do raindrops always collect at the oaae place on a branch? Why do they 
collect whcrt^ they do? Are all the raindrops on your branch the same size 
when tbpy fall? Maasure the length and width of your raindrop. Is it 
easy to get an exact measurement? Why or why not? !^hat precautions must 
you take? Find the biggest raindrop you can and measure it. Find the 
smallest. Is there a relationship between raindrop size and how often t.iwy 
fall from a branch? 

Look at the surfaces of different klu-ls of L-aves^ such as mayapple, violet, 
garlic, jewelwced, different grasses, solomon's seal, holly^ beech, maple 
(or whatever variety of leaves arc comnwn and in season). Count the rain- 
drops on several leaves. Do the raindrops affect the leaves or plants in 
any way. 
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Do they look wet? Do they fool wut? '.re sont. wet all over or just in 
spots? Mhat spots? Bo sure to look ^*t a leaf frora several angles* T)oos 
there seem to a characteristic ti-xturc to Icwes that are wet just in 
spots? Try to descjibe what you fc-^i. Have you ever spilled witer and 
watched it bead in spots only? Where lid th'rt happen? What reasons can 
you think of that might cause soma Iv^ci^as to be W3t in spcts only? Are 
your explanations really facts or arc they inferences? -^OTF: Take time 
for the group to share their or.inicar, on this subject and to ev^lu-^tc them. 

Turn some of the leaves over and o.. ,erve hov the rain 'Vets'* the underside. 
Does the leaf *s underside react thu *?iQe as the lGaf*3 upper surface? 
Does the underside look the same a? the upper surface? Does it feel the 
seme? 

Can you i .nd any leaves with "down" on them? What do you notice? How do 
thes^^ ic ves look in the rain? How do they feel? 

Itow do plant and leaf shapes shed or hold water? Whtt happens to the rain 
that falls on the leaves of different plants? 

Fine', some plants that are in bloom. Are the flot;ers open or closed? V^y 
niight this be? 

Can you find some things that look dry but arc wet? 

Can you find some things that look wet but don't feel wet? 

Can you find anything that is dry? Why is It dry? 

Feel the dead leaves on the ground. Are they wet? How would you describe 
the f;iel of the wet leaves? Try to find some dry duad leaves. 3o they 
feel the same as the wet ones? Do wet dead leaves feel the same as wet 
living leaves? 

Listen to the rain on your raincoat ^ rain hnt (umbrella, poncho, or whatever 
it isi) 

Stand in the woods and listan, stand in the open and listen. Do all rain 
drops sound alike? Do you hear as many in both places? Dt;scribe the 
differences. What seems to cause the differences in sound? Can you hear 
rain more easily in the woods or out in the open? Listen to the rain 
falling on tht ground in thu woods. On the ^rrss. On the path. Listen 
to the rain falling on the pond, stream and in a puddle. Try to describe 
what youiiear. When do you hear rain? Is what you hear rain or t/ind? 

Can you smell rain? How do thf^ise things smell v/hen they are wet; The 
path, the grass, different bushes -'.nd flowers 5 tree bark^ dead leaves, the 
earth, your rr^incoat? 

What does rain taste like. Does rain that falls on your tongue tasto the 
same as a raindrop you catch from a branch? 

What do animals do in the rain? Look for spider webs. i\re they v^et? 
All over? Is the spider in them? Does the spider lock wet? Look for 
insects. Do they look ^^?et1 Where ar.i thuy? What do they seem to be doing? 

Do you hear any birds? Are thev noisy? Quiet? Do you see any birds? 
Where are they? What do they seem to be doing? What kind of shelter do you 
suppose they find. Watch for rabbits, squirrels, groundlio^.s. Do you sec 
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many? Vfaat arc tho/'doinn:? tii.:y look wet? 
If you are near p. pond or a Irtr^tc puddle 

;a:c thur^. reflections in the pond tcdiy? vn^at color is the pond during 
rain? Is all the surface the* same color? The same texture? What geometric 
shape does rain mke vrficn it falls on the pond? 
VJhat happens to this ''shape''? 

Throw a pebble into the pond* Does thj water look the sane when the pebble 
hits it as irticn the raindrops hit it? Describe the similarities and the 
differences. 

Do you think all tfie raindrops falling on the poni are the same size? Why 
do you say this? ^ 
If you have been to the pond befon., at this time of yeai when it wasn t 
raining, do you notice any differences in the aniiial activity you see 
today? 

Is the drop that you see bounce up the same drop that fell into the ptiddlc? 
What makes you think &o? What hapDcns T*'hea a raindrop hits the puddle? 
Describe what you see. 

Find some more puddles* Do you find more puddles on the driveway, on the 
grass 5 or on the path? 

What is the surface of the. earth like T^here you find the puddles? What 
covers it? Is it flat? Sinning? What is the area around it like? Comp-:rc 
the height of the areri r^'nd it i^th the area where the puddle is* How 
does it feel vtien you ^;alk on it? 

Guess why puddles form where they do and not in other areas * 

Think of any places near your house or ne^r school v^erc there are many 

puddles during a rain. How are those placi.5 like these places that h^ve 

puddles? 

Where does the rain go tr*at doesn't into puddles? ^fliere will the rain 
go if this puddle gets bigger? Where will the Wviter in this puddle eo 
when it stops raining,? TJhat ?oad are puddles? /ire puddles ever not good? 
Where? When? ^?hy? Do raindrops falling in a puddle look like raindrops 
falling on a pond? Do you think a pond is really z big puddle? Why? 
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ACTIVITY NUMBER 



NOLDE FOREST STATE PARK 
ENVIR014MENTAL EDUCATION CENTER 
R.D.^ 1, lOX 392 
READING, PEN!ISYLVANL\ 19607 



PAGES 



LEARNING EXPERIENCE: Compass Use 



CURRICULUM AREAS : Mathematics 

Geography 



GRADE LEVEL : 5th 

6th 



CONCEPTUAL THEME ; Measuring instruments strengthen feelings 

distance and direction. 




1 

OBJECTIVES 

At the completion of this activity, the student should: 
1# Be able to find directions with a compass. 

2. Be able to tell the difference between- true north and magnetic north. 

3. Be able to name the main parts of a conpass* 
4« Know what the angle of declination is* 

UWIT CONCEPT S 

1. You use the compass to find your way. 

2. The ncedl3 of a compass io n magnet. 

3. One end of the needle aways points northward. 

4. The earth acts like a magnet. 

PROCEDURE 

!1aterials needed: compasses, globe, maps of area. 
Class discussion and activities prior to field trip. 

1. Students should compare and contrast the conventional compass which 

use 360 equal parts or deprces with the old fashioned 32 points of 
the mariners compass. 

2. Students should learn the three main parts of the compass (the needle, 

the compass housing » and the base plate) and their functions. 

3. Eave students discuss the difference between true north and magnetic 

north. 

4. Discuss why the angle of dacllnatlon is not built into compasses. 

Find out what the angle of declination is for your area. 

5. Have students find different direction with the compass, 
FIELD ACTIVITY 

1. Keep tracks of the direction you are moving as you travel to the site. 

2. Box or square your compass? 

a. Find a relatively flat, clear area. 

b. Face north with the aid of the compass. 

c. tblk a specified number of steps In that direction. 

d. Turn 90® to the East and walk the B:me number of steps in that 
direction* 

e. Repeat (d) twice (South at 180®, and Vest at 270®), 

f. You should be back at your starting point. 

3. Try to go from one point to another (determined on a map) with use of 

map and compass. 

4# Set up a course to a specific site rr to return to the s^^wa point. 
Use directions and land mf^rks such aa trc^n aud «ciwnps. 



FOLLOW-UP x\CTlVITIES 



!• Discuss the vnlue of thi^ conp:iss. 

2. Discuss why s:>iii3 people did not reach the ilesignated spot on map and 
coiapass or course wcjrk. * 

3. Mike a map of your classroom, schoolyiri or n«:lghborh^od, 

4. Discuss ways, other than using a compass, to find direction, 

5. have tho students oake n sample ccnpass. 

a. Rang a bar magnet from s piece of thread. Hang the magnet 
from its center* Mak»3 sure it is evenly balanced. Wait until 
it is perfectly still. Then check the direction it points with 
a conp?*ss. 

b. Now magnetize a darning needle by rubbing it with a bar magnet. 
Balance the needle car^^fully on a large piece of cork. Fill a 
large container with water. Now put the needle and the cork in 
the water. Wait until the water and the cork are perfectly still. 
Now check the direction the needle points with a compass. Keep 
the compass well away from the needle. 
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ACTIVITY 702 PAGZS 3 



LEARHING EXPERIE'ICE: Mapping 

CURP.ICULUM iVPJilAS : Mathem?nics 

Science 



GRADE LEVEL 4 th 

5th 
6th 



CONCEPTUAL THErffi : Maps are Important for travel, property 

division and early development of the 
United States. 



OBJECTIVES ; 



After completion of this activity students should be able to: 

1. Use a compass to find direction. 

2* Estimate and pace distance. 

3« Recognize basic map symbols. 

4. Convert distances to a scale on paper. 

5 Construct a nap, using compass, pyxing lad scale. 

CONCEPTS: 

1. Direction is the geographic relationship of two objects. 

2. A compass is used to determine direction. 

3. Symbols arc used to represent objects on a map. 

4. A scale tells the actual physical distance between places on a map. 

5. A map is a picture of an area, using symbols to represent places and 
things. 

6. Accurate map construction is dependent upon both scale and direction. 
MiiTERI/\LS MEEDED: 



Silva type Compasses - one (1) per student 

100' rope 

Graph papar 

Pencils 

Clipboards 

Protractors 



FIELD ACTIVITY: 



Directions are usually indicated as North, East, South, and West; and their 
sub-divisions NE, SE, SW, NW. Nomally a circle is divided into 360 parts or 
'^egrees. For greater accuracy, degrees are often used instead of N, S, E, W. 

r instance: 0 degrees is North, 90^ is East, 180^ is South, and 270*^ is West. 
North nay also be designated by 360 .degrees. 

Orient your compass by tur*iing it until the North i-nd of the needle points 
to the letter H on your compass, /dlow the students tine to do this. Have them 
all face North. 

Now lets suppose that an airplane crashed in ,a nearby woods and your group 
was asked to rush there to help out. In the woods there are no street signs, 
no road markers to show the way. You are told that the wreckage is 40 degrees , 
1000 feet from a given spot^ 

(Explain slowly and carefully the steps to use to find the wreckage). 

Notice several parts of the compass* The direction of travel arrow on the 
plastic base. This is the arrow that shows which way to walk after the compass 
is set. 



Demonstrate the housing and how it turns. The numbers on the outside df 
the housing are degrees. Whichever degree number is at the direction of travel 
arrow is the degree setting of the compass. Inside of I3ie housing is an arrow 
shaped needle which swings on a pin. It is the magnetic needle. It always 
points North, and therefore Is not the way to go. The direction of travel arrow 
points the w<:y to go. 



1 



Now lets detemina which ^»ay Is 40 degrees - the ^my we want to go. First 
turn the housing until the figure '^O*' is at the direction of travel arrow • 
Now the conpass is set, do not turn the housing any nore. 

Second, hold the conpass l^vel, about waist high, vrith the direction of 
travel arrow pointing straight ahead of you. Hold tho compass with both hands, 
keeping your elbows tight against y^'ur silns. Rotate your body and watch your 
compass • Keep turning until the red end of the naqnetic needle points to the 
letter N on top of the housing. As you turn nake sure tn keep the direction of 
travel arrow pointed straight ahead of you at all tiocs. When you have turned 
far enough so that the red end of the needle points to N, you arc facing the 
correct direction to walk. 

Look up and si5ht on objects, such as a tree cr a bush in that direction. 
Then forget the conpass and walk to that object. When you arrive there, repeat 
the process and pick out a new object. Repeat until you reach your destination. 

Give the students several degree readings, till they can quickly and ac- 
curately find the direction to travel. 

The nost accurate way to measure would be tc use a tape neasure. But since 
' ts is rather tine consuming, we will step off distances. Stepping can be very 
accurate with little practice. Usually it is well to learn the feel of a speci- 
fic length such as 2 1/2 feet, which is an average step for nost people, two 
steps equaling 5 feet* That nakes nieasurenent easy because ^11 you need do is 
count by fives to dctemine your distance. We hnve rope - 100* ft. long. 
Practice walking along It till you get the feel of a 2 1/2 foot step. Start with 
your right foot. Each time your left foot hits the ground count by fives. If 
you reach 100 by the time you reach the end of the rope, your step is about 2 1/2 
feet. If you fell short of the end of the rope, take larger steps. If you passed 
the end of the rope, take shorter steps* Tractive till you cone out right 
several tines. 

Now lets see if we can corabine direction and distance. Give the students 
the following distances and directions*. 0" for 50', 90^ for 50*, 180^ for 50' 
and 270° for 50* • You should be back where you started frm. Try other direc- 
tions and distances. 

To make ^ equalateral triangle and return to start: 
40^ for 35*, 160*^ for 35*, 2S0^ for 35*. 

To make a six sided figure and return to start: 

72^ for 25*, 132'' for 50*. 192^ for 75*, 252^ for 25*, 312^ for 50*, 
12^ for 75* 

To make 5 sided fissure and return to start; 

245^ for 50*, 317^ for 50\ 29^ for 50% 101^ for 50*. 173^ for 50*. 

Suppose you wanted to find the direction to an object? How could you do it? 
Face the point toward which you want to take the direction reading. Hold the 
compass level, with direction of travel arrow pointing straight ahead of you 
toward the distant point. Turn the compass housing until the re<! end of the 
arrow points to N on the housing • Read the number of degrees on the outside rim 
of the compass housing. 

Students should now be ready to construct a map.V Briefly discuss map symbols 
and scale. What kind of symbols c^uld we use on our map? Should everyone use 
the s^e symbols? 



What is a seals? (scale tells actuil physical distance between places cn 
a nap) . Should everyone use the same scalu? Distribute graph paper and decide 
on the scale to be used. For exanple: 2 sters or 5 feet equal 1 square of 
p,raph paper. 

Divide students intr groups of 3 4, nscJf,n eacti ^roup an area to De 
mapping. 

Outline the steps they should f oil in constructing the nap. 

1. Drav an outline cf the plot cn the r.raph paper indicating direction and 
distance. 

2. Select a starting? point (such as i cornier) from which distances and 
directions will be taken. 

3. Start at any object in the field an-: Tacasure the distance to the two 
nearest sides of the area. 

4. Place the object on the nap at the appropriate spot. Be sure to con- 
vert to .scale. 

After they have ccnplcted the maps, a^k the students what problems they had. 
Is there any other way a nap would be constructed? To construct a more accurate 
map, have students record directions and distances tc objects from a qlven 
starting point. Use protractor and rulers to nrp the directions and distances 
on paper. 
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LEARNING EXPERIENCE: Estimating Distances 



CURRICULUM i\REA 



Mathematics 



GRADE LEVEL 



4th 
5th 
6th 



CONCEPTUAL THEME : Estimation of distances can be applied to everyday living. 



OBJECTIVES: 



After completion of activity students should be able to: 

1. Estimate distances by pacing. 

2, Estimate an inaccessible distance (i.e. \:idt'i strcirii) by one 
of several methods. 

CONCEPTS : 

1. Distances can be estimated by pacing. 

2. Inacessible distances can be estimated by using similiar triangles, 

?.UTERIALS NEEDED : 

Stakes 
Hamer 

Measuring device 
100 Foot Rope 

FIELD ACTIVITY : 

Have the students determine their pace, either by having the students find 
the length of their average step or having them learn to take 2h foot steps. 
Obtain a rope 100 feet long or measure off a 100 foot distance. Have the 
students walk the distance several times counting the nt^ber of steps it takes 
to complete the distance. Average the number of steps necessary to walk the 
100 feet and divide by 100 to obtain the size of an average step. This method 
results in fractions that are difficult to work with, when pacing distances. 

A much more useable systan is to have the students learn the feel of a 
2H foot step, thus the distance being paced can easily be counted by fivers 
every two steps. 

There are several methods which can be used lo estimate inaccessible 
distances, all make use of similiar triangles (those having two angles which 
are equal). Some of the methods are more accurate than others. 

1. The Napolean method is one of the least accurate but easiest methods 
to use. Assume an unknown distance AB. Wearing a brimmed hat, or holding 
your hand to simulate a brim, stand at B and look toward A, Tilt your head 
until point A is just visible under the brim of the hat or your hand. Holding 
the head perfectly still, turn at a right angle to AB, Line up the hat brim 
or hand with some landmark, point C. The distance from where you stand, point 
B, to the sighted landmark, point C approximates the width of the river. 

Pace it off, BC, to determine the distance 

2. One similiar triangle method makes use of a 45^ right triangle. Again 
assume an unknown distance AB. Walk at a right angle to AB toward C which is , 
the point at which A can be sighted at a 450 angle trom BC. 
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Distance BC is equal to AB. 




B C 



3. Another similiar triangle method establishes two similiar triangles, 
one half the size of the other. Assume an unknovm distance AB. A marked by a 
tree or other landmark. At B, use a tree or place a stake to mark the spot. 
Walk at a right angle (90°) to AB. Take 50 steps and at this point (C) place 
another stake. Continue walking along the same line for another 25 steps, 
and at this Roint (D) place another stake. Turn and walk at a right angle (90" 
to DB until you sight point C and A in a straight line. This is point E. 
DE is then half the distance across the river. 




BC= h CD By measurement since ABC and CDE are similiar. 
AB= H DE 



4. The thumb- jump method gives a quick estimation of a distance. The 
distance between your eyes in approximately I/IO the distance to your thumb 
with your arm outstretched. Select a point (A) at the distance you wish to 
estimate. Hold your arm in front of you with the thumb pointing upward. Close 
the right eye and center your thumb on point A, using the left eye. Then close 
the left eye and opea the right eye. Your thumb will appear to "jump" . 
Estimate the distance (in feet), that your thmh appears to jump. You -may have 
to blink your eyes several times to estimate the distance your thumb "jumps". 
Multiply the estimate distance of thumb jump by 10 to equal the estimated dis- 
tance to point A. 



Left eye 
Right eye 




Thumb Jump 
Distance 



Thumb 
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Estimate distances using different methods* IVhich method is easiest to 
use? Why? Which gives the most accurate estimation? Try guessing the dis- 
tance before estimating. Was your guess close to the estimation? 
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LEARNING EXPERIENCE: Estimating Heights 

CURRICULUM AREA : I-fathematics 

GRADE LEVEL : 4th. 

Sth 
6th 

CONCEPTUAL THEME : Estimation of heights can be applied to everyday living. 



OBJECTR'ES: 



After completion c£ activity students should be able to; 
1. Estimate heights by using one of several methods 



CONCEPTS : 

1. Heights can be estimated by using v?.rious methods that make use of 
similiar triangles. 

2. Similiar triangles have two (2) sides and one (1) angle equal or 
two angles equal. 

?1ATBRIALS NEEDED 

Yardstick 
Measuring Tape 

FIELD ACTIVITY 

The stick method for determining heights provides a rough estimation of 
the height of an object (I.e. tree, flag pole, building). Have a student 
of known height, preferably an even number of fe-w or half feet, stand next to 
the object whose height is to be estimated. Have the rest of the class stand 
back from the object, approximately 100 feet. Using a bti.:k or pencil held 
vertically at arms length, mark off on the stick what appears to be the height 
of the student. See how many times the measured height appears to be in the 
height of the object. 

The shadow method makes use of a proportion from similiar triangles. 
Measure the shadow of a student or object of known height using a tape measure, 
stick or string. Then see how many times the shadow length can be measured 
on the shadow cf the object whose height you want to obtain. Calculate the 
height of the object. 

Height of Objects Height of Student X Shadow of Object 

Shadow of Student 
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The Merritt Hypsoraeter makes use of similiar triangles using your eye, 
yard stick, and the* object whose height you want to find. Measure the distance 
from your eye to your outstretched arm in front of you. For each inch, pace 
off one foot from the object. Hold the yard stick vertically at arms length. 
Holding your head steady, line up the bottom of the yardstick with the bottom 
of the object, then look to the top. Where the top of the object crosses the 
yard stick, read the number of inches, which equals the height of the object m 
feet. 
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25 Feet 



Estimate heights of trees, buildings, flagpoles, etc. IVhich method is 
easiest to use? Why? Which gives the mose accurate estimation. Try guessing 
the height before estimating. Was your guess close to the estimation. 
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LEARNING EXPERIENCE: Estimating Diameters 
CURRICULUM AREA : Mathematics 

GRi\DE LEVEL : 4th 

5th 
6th 

CONCEPTUAL THEME : Estimation yi diameters can apply to everyday living. 



OBJECTIVES 

After completion of activity students should be able to estimate diameters 
of trees, or other objects. 



CONCEPTS 

1. Diameters can be estimated by direct measurement of the circumference, 
using a diameter tape. 

2. Diameters can be estimated by using a biltmore stick. 



f4ATERIALS NEEDED 



Tape like material or masking tape back to back. 
Pipe, dowel, or roll with one inch diameter. 
Yard stick or similiar pi«ce of thin wood. 



FIELD ACTIVITY 

?iark the tape off in 3 1/7 inch sections, as many as you wish. Why 3 1/7 
inch sections? It is found that if you wind the tape around an object 1 inch 
in diameter, the tape is 3 1/7 Inches long. So every 1 inch diameter of a 
circle is equal to 3 1/7 inches in circumference. This constant 3 1/7 is known 
as fr (pi) and is used in the formula Circumference = ^ (pi) X Diameter. 
Wrap the tape around a tree or other round object. Where the tape meets read 
the diameter in inches. 
I 

Construct a biltmore stick by marking off spaces on a yardstick using 
the measurements given below. 

6-5.4 inches 

8-7 inches 
10 - 8.4. inches 
12-9.8 inches 
14 -11.2 inches 



16 - 12.5 xnches 
18 - 13.7 inches 
20 - 14.9 inches 
22 - 16.0 inches 
24 - 17.1 inches 



Hold the stick horizontally against the tree about 25 inches from your 
eye. The zero end of the stick should be in line with the left edge of the 
tree trunk. Holding your head still, sight over the stick to the other edge 
of the trunk. The diameter is read directly from the stick at the point where 
your line of vision meets the right-hand edge of the tree trunk. 

Does the biltmore stick or diameter tape give a more accurate reading? 
Which is easiest to use? Which is quickest to use? Try guessing the diameter 
before estimating. How close was your guess. 
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LEA?in'IG EaPSRTDICZ. Anlrnals ni^raCc to meet tliair l-ving needs. 



CURRICUL'?' APIA 



Social Studies 



. cience 
'fath 



UI^P. LEVZL 



! 5th 



Cth 
7th 



CrCEPTUAL II?E' 



nity <;rot-'tri Ins cay»c' anlctals of certain specios to 
nigratf? fron a natural oiwiror-nsntal arin to a cultural 
cnvlromjont arsi. 



OBJECTIVES 



Stud^int should be able to; 

1. Lirjt various animals that have i?.i^rated to the city fron natural 
areas . 

2. Determine reasons why aninals Ka^'e nitrated to the city frotn natural 
areas . 

3. Compare the habitat of a ur^^an dvmllins animal '^ith that habitat of a 
natural dwellipj animal. 

I'Tlt CONCEPTS 

!• The city sn^ports a variety of aaitnal life; ooth domestic and natural. 

2. Man has played a nr^^ioninant role in E^vin;, cause to aninal mifration 
to tht city, 

3. Man unconsciously, supplies the basic of life for the new breed of 
of city aniinals. 

1:\TF;-^I.\LS !!EEDg) 

liinoculars 
notebook 

fiul:: activtty 

Kov nany aninals do you knov that live in the city? :^o they have cousins 
In the fcrest? How many types of aninals can you kind In your city bloclc? 
TJhat animals are most comon on your Mock? 

l^at basic needs do city aninals afcve? 'Jhat basic needs do their forest 
cousins have? 

Discuss ani:iial capability to get food, air, water, and shelter. 

In the c-'tv, is it easier for an aninal to find food than in the forest? 

^Jhat kind of food would city aninals (^atl 

Is it easier for a city animal to find shelter? *%^t tvne of shelter do 
city animals live in? Fas nah helped theo. find homes? 

*)hat do city animala do ^'^len they need a drink? (rats go to th-z sewers ^ 
birds fly to outlying regions or city parks, some animals use pools and 
puddle:?) , 

•Jhat typeo of protection do city aniniils have? (lack of natural prcJators 
buiidlni,3 to hide in, sewers co run in, parks er:^ hunt?nn Is not permitted). 

Tuat man-make proble?J3 have ^.Aded animal incrcsse in the city? (dumps, 
garbane? deteriorated hc;U3es5 ^tc). '"hat "•an-nadu methods of exermJnations 
do animals have to fear? (rat -control, poisons traps, etc. most of these 
not likely to be foun* in the forest). 

Do you think city animals are healtnier than forent animals? 'Thich do 
you think weighs more - a city rat or a forest rat? Do you think a crow living 
in the city flics more thsn a cror* in tlvi forest? 

FQLL0T7-UP iVJTIVlTIES 

A. List various aninals that froquont the area around your school, home 
or play area. Hrltc down th3 physical features of the animal." Docs 
it hdvc a family? ' Docs it frcqu.,nt a certain area for a. apedlAl"" 



r Hson (such as fool)* Jote its habits and hov it inakcs its way 
aiound the neighborhood. 

Present it as a project to your classmtes. 

B. Conpare the way t^at the city anlLial3 ^ct his food, air, watf^r, and 
shelter as compared to a pet st bon<i or a fish in a tank at school. 

Does your love for a pec affect its personality in any wsy? Take 
your dog and in a deep harsli tone say 'You arc a pretty kind dog, 
I love yoS\ Does he' show fear? Then in a nild manner - tell him 
that ho is a 'bad dog"', jocn he react to your voice or your words? 
Do city anir^ls r;iact to habits of people? If a garbage can is 
left open and a rat goes lu ot eat the food - is that a reaction 
to a hunan hnbit? 



2 



V.OLDT. FOnEC-T STATE T/JC, 
.ClWIROir^IiT'vL KriUCAXIOJ CD^lTKr. 
R.D.« 1, VOX 352 



ACTIVITY 1'^ PAGr.S 



LEASill'TC EXPEPJSIICE; The streasJ an aquatic habitat. 



CUPJlICULtJT-t AREL\ i Science 

GIUQE LE^L : 7th 

8th 
9th 

C^-iCEPTUAL Tnm: : The strear; is a diverse habitat %7ith unique physical and 

biotic features. 



i 



OBJECTIVES 

Upon conpletion cf ttiis activi'.v ,:2tudents fillr 

1. Be acle to vrite a paracra^h dascrilinc at loast 5 physical features 
of a stream and indicate t'le use of at least two senses other than 
sight in their description. 

2. r-escribe .orally at least txso methods of neasuring physical and 
cheniical characteristics of the strean habitat, 

3. 3e aMe to identify several niche? wit'.iin V\e stream habitat by 
orally discribinp, their phyaical and biotic characteristics. 

4. 3e able to nane several for^s of aquatic ani^nal life, describe their 
dependence on their aquatic havitat in temc of their specific 
adaptations and needs, (food, protection, OKy^en) 

5. r>e able to identify sever--^.! forms cf aquatic plant life and describe 
their interaction in the .'Stream habitat. 

6. Be able to identify the importance of the strea^. in the hydrolytic 
cycle by tellin:- about the* origin ot" the stream and its contribution 
to a larf^er bodies of water. 

7. Denonstrato reco<>nition of the inportance of local pollution by 
tracing the pro:;ress of noilatint through the hydrolytic cycle. 

'Jim CQ?IC£PTC 

1. The strean as a habitat is conposel of oany nicrohabitats which 
ba\re basic similarities and differences. 

2. The physical fearures of a streat^i set up conditions which ciake pos- 
sible or dr-ter.th hibit:2tion» c£ or^nnii . in v^t±o^sc^ ii?aas. 

3. The strea-n affects the physical and bio tic features of the land 
throush wliich it flows. 

4. Ti^e strean supports a variety of pl;int anc' aninal life fortas ^:'hjch 
ara specially adapted for aquatic livins^ 

5. The stream, in involved In a constant process of change, both in 
physical and biotlc features. 

5. The stream is also affected by the activities that occur on land 
surface in the vicinity. 

7. The streata is only part of the total water available on earth; 

the health of the strean and quality of the ^^ater within the stream 
contributes to the quality of all ^^ater available on earth. 

Data sheets Dissolved oxygen kit Bottom scoop 

TheMaometers Hardness kit *'ets . 

Psychoneter Ruler or long stick Trays IF 

pH kit (for neasurinc depth) Plastic containers 



FIELD ACTIVITY 



I. Physical Featttriis of tha Strcan 

(as the strean i.^ approicbef! • befor- sigiitinrl) 
If you were asked to go and find a stteari or creek where would you 
look? wTiy? (land topography dif Jorcnces in flora or fauna) 
(as streaiu is sighted) 

Look upstrean and then dot^nstrr^atTi. ^'hat differences do you see in 
tne strean {^b each is ocntioned, Tlot' do yon suppose that feature 
developed?) Has the streat: always flowed in the path in which one 
sees it aov? (no) How can you tell that the water has changed its 
course? (flat deposits of silt, embanknents that were cut away) l^o 
you think that this stream often ovcrflo\?G? Hew can you tell? 
Look inore closely at the flow of the water. lco3 it seen to be 
flowing at Vre sarao rate cf speed throuahout the strean? (no - faster 
or £ilot7er at soq; places) ^vfcy? (Deepe:: pools, riffles, obstacles) 
Pave the student determine flow of the zi^itt^r. 

Try to predict t!in path the t-^ater follows. liave one or two of the 
students so upstveaL* an overturn sorie of the bottom rocks to muddy 
chc water, ^^atch the flow of the lauddy water. Does the flow of the 
muddy water foilov your predicted path? If not, why not? 
Use a ruler or several dry sticks to determine the depth of the water. 
Insert the stick into the water at scvcriii points along one bank snd 
at about the sarxc places along the other shore line. Is the strean 
depth the sane throughout? Kow can we account for differences in the 
depth of the water? How does th±3 affect the rate or flow of ths 
water? Uhac happen to the strona l^otcor. on those areas thwer 

the vrater fjox^s rapidly? ^-Jhy? ^-Hiat will uapppen to the stream 
botton where the vrnter is deeper and slot er noving? V?hy? How might 
fieterriine the avara^e speed of the water? iTouid this be inportant 
to know about if ;^£;re studins anittal ^rA plant life in the stream? 
^/Ihy? 

Listen to the strean. vJhat do your eara tell you about the str^at?? 
(sound of riffles) ^Jhy is It important th.-t f^treams have riffles In 
them? (supply oxygen to aninal life, provld^^s a special tnicrohabitat 
for organionj which are adapted to rapidly ^loving water) Feel some 
of the roc::^ that are half submerged in thu wator* Describe how 
they are diffc-.r.xt. *'^5y are they different? 

Lets exaiaino cone other physical features of tha stream. ^/Ihat else 
besides streaia banks and rate of water flow do wc need to laiow about? 
(provoke studanta to respond: type of bottom? exposition of the 
bottom, temperature of water, oxygen in the water, dissolved solids, 
and acidity or alkalinity of the water) 

NOTE^ As p.ach of these responses are nad-s: ask "How might we learn 
more about typa of bottom ?" As smdents ouggest ways of investigation 
have them perfon^ the Investigation (ie* scoop up a bottom sample 
from variou'^ areas and examine it for rocUs, pebbles, silt) One 
or two stud-^.Qts li^ay be assigned the responsibility for carrying out 
the discovery. Have students measure stroar.i botitom, slow noving 
water, side roola of eddies, rapid novin^ water temperatures. Befor'^ 
providing t'13 thu^ aometers aak **Is the -^atcr ^'^armer or cooler than 
the air? cm %:c tell?" (have students put their hand in the water, 

then compare sensation relative to body tctnpcratur^) 
For dissolved solids: Have students collect several small clear f^lass 
jars of water. Is the: water clear or cloudy? IJhat docs this tell you 
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about the substances in the water? (If cloudy - silt ^ erosion) 
HOTE: Ii clear: Have tha student.-^ allox? the jars to stand until near 
the end of uhe abtlvlty, t.cm oxafilno for sedinant. This should also 
be done with tha clnudcJ w.-.tai zo : onoiv.tratc settling effects that 
refiult in daanc^rln^j atr2a/\y. *Jit*i - ott ad^'ancod groups, use Lim- 
nology Kit to uct^r:nino -water hardrasn (^o: J Isjolved caiciua and 
uagnesiuKi oa3 ts) 

!7h8re do these su'iStances in thr. water come from? Should their pre- 
^ sence be considered good or bad? ^'Jhy? 

For dissolved oxygen; Instructor fihould deoonjtrate chetaical ciethod 
of testing for dissolved oxy::i.ii» Is it important that oxygen is dis- 
solved in the water? '^vhy? (aquatic aiiiinalSs reduction of possibilities 
of anaerobic decomposition) 

Aciditity or Alkalinity: What does it nean when we say that water, is 
acid? alkaline? (hydrogen ion - hylrocyl ion concentration) How 
can t7e test the water to determine its p^*? Instructor to demonstrate 
and carry out p^- test on water. Tnat does the p^ of the water tell 
you about tbci 'i.trc.m and where the water is cci'lng fron: Is the p'^ 
of the Tjater tnportant of the aniniln and plants th^it live in the 
strean? What Co you suppose t'oul:. happ'^m if the p^^ ^uadenly changed - 
say became laore acid because of ^-astes frou a nearby industry? 

II • Bio tic Features of the Stream 

What kind of animals %;ould you expect to find in the stream? As 

each is suc.caetcd: Where in the stre.^n fould you look for this animal? 

Why? 

Divide the group into several snaller groups (4). Assign a iiffi;rent 
area to each group and have thct.: discover as ;:iany different kinds 
or^livin;;, things? ar, they can. Describe places where animals night 
be found If not brought out by the students. Toll the students to 
capture as iiuch as they can without hnririiug die aniiaal or plant using 
a plastic container and net and then place ill specimens found in that 
area in a sin^X^B tray. Eavc them ranembor or take notes on where the 
animal or plant -.ran found. 

How nany different kinds of plants cid you find? VThere were they 
growing? l-?hy ware they gro^?ing thera? (devalope concept of aquatic 
.r*:d semi-aquatic plants and their envlronci^t:tal needs) Do you know 
the names of any of the plants? (use field manuals for Identification 
information should be placed on data sheet) 

How many differ ^nt l:lnds of animls did you find? V^here did you 
find then? 'liy uo you suppose they like to live Hiere you found 
then? (qu^stioa students as to bhslc requirements for life and how 
their chosan environment niche' ncets their needs) Do you Icnoi^^ the 
natiies of any cf the animals you discover -.id? (use identification 
manuals) Identification of aquatic larval or nymph stages may provide 
an opportunity to discu'^s metamorphic changes in insects. Discuss 
adaptation of aquatic aniuals identified to an aquatic h«:bitat. 
Example - lojs for gi^^sping. gills instead of Itmgs: do they z-^ 

their oxygen^ food, prot*3ccion? 

Of iThat importance are the aniaaals to the balance of life within the 
stream? (develope concept cf food chain) 

Of Tjbat imporranc'i arc the plants growxn^ ilong tiie shore? Under the 
water? (primary producers*, cover for small organisms, oxygen added 
to water throusV. n^iotosynthetic process) 



ERIC 



Do vou thin'-- this strea.-. "ill rer-^in the sane? 'mat chanses coulc 
you'oredlct about the physical characcerisfcs of the strean? hov 
would these change^; ef eect th*^: nlanto ^ror iiif. f>n the stream edge: 
Those un.:er the t-ratsr? 'fould the hinds oC -iint»als also be changed/ 
T'That r-tould you expect to un^'iT the new conrlitions? 

If ve went auay for 50 ye-rs and t'leti c i'^t: b.?.clt to the same spot, 
xTould the otrcar- still be hare? 'Jouli it looV basically the san-c 
as it does tio"? l'a<.? would it be v'-iEerent? . ow ^.'ould the land on 
either side of the straai.i he different? 

Suppose that we ^rere to enpty a bottle of cnlorox bleach onto the 
ground near tie Ktream. Ho^-' v^ould this effect the strean? Woul^ 
its effect ntop with the strean or would it sff^ct other things re- 
sides the stream? 'here sould the chlorox eventually go? Do you 
suppose it "ould do any nana? 

F'-^LLpy-UP ACTIVITI-iiS 

1. Have students visit and investi!!at« other 3trea-is. :\re the findings 
the aana in other 3tt^-rsl the sarao as tn ti^e first invcsticated? 
Hot.' are they slrdlnr? Pff' arn they different? 'niich <japport9 the 
greatest a^nindance of life? -H^y? 

2. .iave stude-itn study the life histories of scne of the aquatic insects 
discoverid. '^at cfeect does ann's pollution of witer hwe on tns 
completion cf their life cycle? Is mn's intervention in nature 
justifiable in controlling in«3ect posts vhich have aquatic stages in 
their life cycle? 

3. Kave students develops a food chain U3ln- U\s organisms found in thtlr 
study. Hxtend the concept to energy trfinofer and e^/nr^y loss as 

they Identify 1st.. 2nds 3rd. order consunc-ra. 

4. tlave students tiakc a study of a nearby strear. and from their study 
divise mathods for stream inprovenent. 



MOLL-n NOTTS': STATZ PA"!/. 



ACTIVITY HU?i3E'^v 2 - s PAGES 



LEARHIIC E>iPEaiEiIC2 • The stream as an ecosysten. 



€UPJ>.ICULU(1 A?£A ; Science 
GEAi;^ LEVEL t 7 th 

r.th 
9th 
lOth 

CONCEPTUAL TiiE'^S : The stream represents an ecosystem; a biotic 

cosnaunlty along with Its habitat. 



OBJECTIVES 



Students will be able to: 

1. Denonstrate recognition of pbypical stream, features by describing 
and comparing variations in depth, speed of water flo*7, bottom 
composition, embanknent ^rads, meandering temperature, and oxygen 
levels . 

2. Identify several microhabitats ^ritliin the stream cy identification 
of organisms and describing how their specific physical require- 
ments are met by the selected environnent. 

3. Recognize the existence of a food web and energy floxr in the 
""strean by identifying organisms and their interdependencies ^.^ithin 

the strean. 

4* Recognize a biotic corjtiunity by identifying plant aninal cocrnunitl 
within the ecosystem. 



1. Physical features of a strean vary according to topographical 
features . 

2. A specific site along the stream may be considered an ecosystsu 
complete with specifically adapted life forms and their physical 
habitats . 

3* Physical features of the stream can be described in terms of depth 
current J botton composition, enbanlcnent grade, meandering/ water 
and air temperatures and oxygen levels. 

4. The strean ecosystem can be Identified by the^organisos and 
nicrohabitat^ T.Thich make up the unit. 

5* Within the stream we can identify a complete biotic community made 
up of plant coirmmnitles and animal cornmunities that are character- 
istic of the stream. 

6, Mithin the biotic connunlty of the stream food chains and a fooi 
web exist In which there is a constant flo-7 of energy and exchange 
of matter. 



CONCEPTS 



^tATSRlALS 



thermometer 
nets 



trays 

oxygen kit 
pencil ^ paper 
data sheets 



plastic containers 
ruler 

wood block 

pond i5i stream identification manuals 
blnocularscopes 



PP^OCBDUSE 

Divide the group into groups of two or three students. Supply each group 
*7ith 3 ruler, vood bloc;:., pencil, 'lata she£t, and thamoiaeter . 

Think of this atrear. as a smll Tjorid in itself. Vhat are the most obvious 
components of this world? (Soil, w-ter, air a'jove the %7ater, streaa botton, 
animls in and on water, plants in and on the watar) "here does this world get 
its energy from? (Gun) -niat aight we call this special combination of physical 
structures and the living things found there? (Ecosysten) 

To continue the study of the stream as an ecosystem, please look at the 
da»-a shaat provided. You ^rill notice that the strean study consists of two parts; 
a stu-ly of the physical features and a study of ths liying or biotic features. 
-Jnder the colunn headed 'physical characteristics'^ you ^dll notice soae things to 
discover about the streaa. 

Depth: Zo^ can determine the depth cf the strean? mil it be the same 
depth at different places? How will you record the depth? (as an 
average) 

Speed; How can we determine the speed of t'.ie flmfing water? '^ill it b-2 

the same at different places? Eo»# should you record the speed (aver- 
age reet/sec.) 

Botton Characteristics. How should you -iescribe the bottom? (rocky-snooth 
pebbles nud) 

Entanlaaent Gralo; i-re the sides of the strsar steep or level vith the -rater? 
Do they slope a^Tay froa or tovari ths streoni? (Dray a picture/ 

-'.eanderinrr. ' ■Thnt does this uean? What doeo a ncander look like? (Dra'v' 
a picture) 

Teiaperatares "-a.. ....^eratures should you li-c-? Cwater, air, bottom, o6il 

bank) 

Oxygeni Follow directions with the kit. 

Each group identified earlier select a site about 5 feet long along the side 
of the straan. Try to select a site that in sooe way is different from the sites 
selected by the other groups. One group may work ''here there are riffles, 
another where thero is a slow pool, another where there is a fallen log or over- 
hanging trae roots, divide thi work among yourselves and complete the inf craaw-cr. 
on the data sheet under the colucn headed -'physical characteristics. 

Allow the students tine to conplete their investigation of the selected 
site. In ordsr to conserve time, carry out the oxygen tost at only two diffsren. 
sites for conparison, 

Mter data has been collected, recall the groups and conpare their findings. 
'Tas the stream the sac^ depth at all the dlfff-rtnt sites? How can we explain 
'-hy t\? varies in dftrth; 'rhy it is deopfir one place rather than anotherl .oes tna 
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depth of the stream have anything to do 'jith the kinds of life we night expect 
to find there? Carry out a siclliar type of questioning and comparison which 
gach of the physical factors investigate*. 

(Scr .e key qurstiono) 

Speed* Does th^ --.^'^i of the ^^ater hvive ar" ^r^r^^*- on the type of bottr^^ 
^That kind of lotto© vas found in sl<r^^r moving 'rater? Corapare it to the bottom 
In faster moving water. 

Bott oig- How nany different kinds of bottons are In this section of the 
strean? 2o you thiuh the type of totton has any effect on the kinds of aniroals 
or plants that can live there? 'Iiat effects? 

Znbankaent Grade - !7hat process is responsible for the grade of the er^banV- 

TLcnt? 

Meandering ^ -^hy :lo stSeaia mean'^er? !^at effect does this have on the speed 
of the vater flow? ^twat effect does this have on the bottom? On the ernbankncnt? 
On the life within the streau? 

Tei&perature; /There was the temperature the hi3!iest? Lo^jest? '?hy was 
there a difference? ^Till the temperature have an effect on the plants and 
animals? 

Oxygen : ;Jas the oxygen level the sas:e or different at the sites testad? 
^T'lere vas the oxygen content the highest? Lowest? l^ny? How does oxygen get 
into the water? ^-^y is it an important characteristic to ncasure? 

examine the data chart again, this tiae for Idiotic characteristics, 
rrils tine the same groups should return to the same sites studied previously 
and record the different kinds of animal and plant life you can identify. 
As you identify the organisas be sure to record the nunber found and vhere they 
vera found. Use the nets, trays, and plastic containers to retain your speci-^ 
upn» if you need help to Identify them. 

Alla^ the students aiiiple time to complete their investigation. Aid in 
the identification of organisms. 'Jheu finished recall the group. 

Kow many different kinds of animals did you find? Plants? Did you find 
nore than one kind of animals living in the satae place? ^Tay or why not? 
y.iy do you suppose these a::ii3ials prefer to live ^^here you found them? ^ftien 
you examined the animals did you cake notice of any special body structures 
that enabled them to live in the special place where they were found? (Use 
'Specimens collected to de::aonstrate physical adaptations to the environmeiit . ) 
Uas there any place In the stream where you could not find any living things? 
'fay do you suppose none want to live there? 

What kinds of plants trore you able to find in the water? Where were they 
growing? V?hy do you suppose they prefer to live there? Are they adapted 
in *^ny way to survive in the special habitat? 

Of the plants aril aninals you found, do you suppose that any of then depend 
on another for their survival? In what ways? (Develop the concept of Food Chain 



and ultinataly tha food web throajh the axitaples of plant and animal life 
forms discovered.) 

^7h2re 4oas the c^nergy cone fro^. tliit 'Supports tha life In the strean? How 
does it g^t to the aniioals? ?roLi one ?ailr.^l to a-ot:.3r? ^niere does it go altar 
it reaches the last anlnal? 

Of the animals you found, ^Thich were riost abundant? I^ic'i vere least 
abundant? Does the abundance seen to have anytUinc to do trttb the size or 
type of aninal? (If students arc receptive interject concept of pyramid of 
numbers .) Why do you suppose there are fewer of the larger aninals and Tnore 
of the smaller ones? (Smaller animals lave nore available habitats - larger 
animals have fc^^^er suitable habitats and depend on the number of smaller animals 
as source of food) 

All of the plants and animals you discovered make up the biotic com munity, 
of the stream, ^niat vjeve soma specific anioal groups or comcjunities you found? 
Some plant conmunities? Tlhat relationships do these comsaunities have to one 
another? (Aaimals and plants both depend on their physical environments, 
jlnimal comciunitics depend on the success of plant conniunitics to survive. Some 
animals (predators) depend on the success of other animals to survive.) 

From your invostisation, hou viimy snail habitats did you find in the stream? 
What were some of th.-^n? tjhat aninals or plants or both did you find in each of 
these aicrohabitats? Are the animals or plants in the nlcrohabitats dependent 
or independent of other mlcrohabitnts? In what ways are they depent upon- one 
another? Row does the stream compare to a city as an »icosystem? Can vc^ identify 
'microhabitats" T^jithin a city conrtunit:, ? Can wu identify different communities 
within the city? Doas one community in the city depene on other conmunities 
^Tithin the same city? In :7hat ways? 

FOLLOn^Tjp ACTIVITIES 

1. Have studentG evaluate other ecological units or ecosyst^s such as a 
deciduous or coniferous forest and cempare physical and biotic characteristics 
of each. 

2. Conduct a more intensive study of sonc of the orgnnlsns found to discover 
their individual environmental requlreiaents and role in the web of lire ^dthin 
the stream. 

3. Continue the development of comparative community structure between the 
natural and cultural world of man. 

4. Survey several other, streams to determine if the biotic communities of one 
stream are much like the biotic communltlca of other streams. 
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I^OLT'E FO?^ST STATE P/J\K 
EiF/I?.0;^^'-iT.\L ^DUCATIOII CENTER 
V..l)J I, 30X 302 
R7Ji)IITG, PEr^KSY'uV.'j'IA 19607 



ACTIVITY #3-S 



LEAENIHG E2PERIEHCE; Stroan Survey 



CUmCHLUII AREAS ! Science - Life Science, Biology, Biochaalstry 

Earth and Space, Geology, General Science 

Social Studiea - Geography 

Vocational - Asricultural Science 



GRADE LEVEL ; 7th 

Sth 

9th • 
10th 
11th 
12th 

CONCPETUAL THK-E s Chanlcal, physical, and biological characteristics of 

a strean contribute to the ability of a atrean to 
support life. 



OBJECT IVES 



Upon conpletion of this activity, students will bu abl2 to: 

1. Identify physical features cf a stream by observing and neasuring 
directly the type of botton, v:ater temper ntiires, volocity of flo^r, 
volune of flow^ cross-sectional profile^ and average depth. 

2. Identify the cheniccl features of the strcan by direct noasuronent of 
dissolved oxygen ^ free carbon dioxide, acidity or alkalinity, hardness 
(Mg and Ca) phosphate content, and nitrate content. 

3. Identify the bio tic features of the strean by identifying plant and 
animal variv^ties found in the strean: their habitats, environnental 
needs 9 physical adaptations and population distribution. 

4. Relate physical features identified tc the presence and/or absence of 
organlsns in terns of their environnental requirenents and physical 
adaptations • 

5. Relate chenical features identified to the presence and/or absence of 
organisms in terns of their chenical environnental needs. 

6. Attenpt to establish food chains and/or food webs frcn the varieties 
of organlsns discovered in the strean. 

7. Evaluate the strean in terns of its ability to support life by con- 
paring results obtained to optinal physical and chenical characteristics 
of a "good" strean. 

CONCEPTS 

1. Physical features of a :*trean can be neasurcd; each is an inportant 
characteristic contributing to the kinds and abundance of life foms 
irlthln the strean. 



2. Chenical features of a strean can be neasured; each is an inportant 
characteristic contributing to the quality of the water and the kinds 
and abundance of life foms v?hlch can exist within the strean. 



3. The organlsns present and their abundance within the strean depends 
upon the physical and chenical characteristics of the stream and their 
ability to adapt to these conditions cf the physical envlronncnt. 

4. Organlsns present within a strean are Indicative of the quality of 
water and abundance of other organlsns. 

5. Deviations fron optinal physical and cheraical qualities of the stream 
provide a neans of neasurlng the effect of nan on the strean and a 
means for bringing about strean Inprovenent. 

M?iTERI/J.S 



LaHotte Water Test Kit 

Themoneters 

String 

Wood blocks & 5 netor string 
Selves 



Binocular scopes 
Hand lenses 

String for strean profile 
Portable chalkboard and chalk 
Pencil 



MATERLiLS Cont'd 



Data Shouts 
Watch 

Meter sticks 
Plankton nets 

Strean anJ Pond Identification HanJbooks 

Life History ChaJ:t8 of sonc Coirion Water Aninals 

PROCEDURE 

■'Today we are going to neaaure sooe of the physical, chenical and biological 
characteristics of a stream. T^ien wc have finished with our ncasurenents we 
Bh?.ll attenpt to evaluate the quality of the strean". 

Detcmininj> Physical Characteristics of the Strean 

'^What features of the stre.m ild be considered physical?'' Have the students 
idcntif/ the following; 

1. Water temperature * 

2. Air tenporature 

3. Type of bottom as each is ic.ntlfied ask why the 

4. Velocity of water flow ncasurenent is tmportaat. 

5. Voluno of v^ater flow 

6. Average depth of water 
?• Cross'-sectional profile 

After all of the above have been nontioned, ask the students to suggest 
ways of naking each of the ncasurenents. While discussing nethods explain how 
the naasurenant should be nade. The following precedurcs should be used: 

1. Water Teaperaturc ; Since tenperatures will vary at different positions 
within the strean, several tenporature readings should be nade, and an 
average ccnouted. The follotiring areas are suggested. (See Data Sheet) 

Sun Shade 

Surface water tenperature 

Strean botton 

Strean water between surface and bottcn 

Riffle vater te!.iperature 

Pool water temperature 

Average 

2. Air tenpcraturo ; Should be taken in a variety of locations; both sunny 
and shaded. 

Sun Shade 

Air irancrtiately above water 

Air several feet above wator 

Air on strean bank 



Average 

3« Type oi Botton ; The type of botton nay vary along the length of strean 
being noted. Categories of. strean bottons are: bedrock, rubble (large 
stones) » gravel (coarse or fine), sand> nuJ or silt. 



Students should note on tliu Data Sho^t^ the types of botton: by drawing 
the strean and idcntifyiac vari^itlons In stroan bettor: along the length of 
strain being studied. Ccr^blnatlons of tt-^o or nore r i5cis are comon and 
should bo indicator!. StudwHts should scoop up scuc - ? the material of the 
botton and Jctcimina its text. *i and conposition> then describe the botton 
features in writing on the Data Shoot. 

4. Cross-Sectional Profile ; The stream profila nny help to explain certain 
variations in tcnperature, velocity, and types of life across the vrLdth 
of the stream. 

Suspend a string across the width of the str.-^an and tie the ends 
securely at eacn side. Measure the depth of the water at intervals of 
10 to 50 ccntineters (or 1/2 foot intervals). Record the bottom type 
on a profile nap. (See Data Sheet). 

Illustrate or denonstrate on chalkboard at teaching station. 



0 - sravcl A » 6" 

X « sand B « 8" 

I i I I i lA * ■ C = 10'* 

CT^TirtT^^*^ nud or silt D » 3" 

" if E - 6" 

F * 3" 




5. Velocity of water flow : Stand near the center of strean and drop a 
wooden float, to which a 5 netur piece of string hns been attached, 
into the water ^ Begin tining as soon as the wed float has been 
dropped. Hold on to one end of the string and dctemine how long it 
takes for the wood block to travel a distance of 5 meters. Stop 
timing as soon as the string becomes taught. Repeat the procedure at 
several places along the strean. Record the tine and distance and 
average the results of 3 or 4 trials. The average should be recorded 
In meters per second . 

6. Average depth of the water ; Repeat prpccJure for profile study using 
the string at several different places along the length cf the strean. 
Average three profile readings, then average the avera.^es profile depths 

7. Volun., of flow : Determine the following: 

(w) « average width in neters of the stream section 

(d) « average depth in meters of the strean flew 
(a) « constant 0.8 (rubble or gravel bottom) or 0.9 (sand or silt 
botton) 

to compute rate (r) or volume of flow In cubic meters per second use 
^ the formula r » wdav 

v • velocity of flow (meters per second) 

Determining the Chemic a l Characteristics of the Stream 

Measurements of the following should ' - taken using the materials and 
instructions In the LaMotte Water Test Kit: 
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A. dissolved cxygcn (D.O.) - needed cinlnnl life foms. 

B. free carbon dioxide - forr^s acid in water causing corrosion, 
Hiigh anounts indicate low D.O. 



C. Org-nians ara very sansitiv^ tc the aci'*- or alkaline content cf 
water. 

D . Magensiun « , , , . 

E Calciun * Total F.arclncss: rKiybe dangerous if present in ex-- 

cessivc aniunts, 
F. Phosphate content ^ , , , 

G Nitrate content * plant nutrients not norr.ally in abundance 

H. Silica content - not :;enurally hamful except to industry 

As each of these is nentione! ask the students \^y it is inportant to know 
how nuch of the cheuicals ar^j; present in the water. 

Detemining Biological Characteristics of the Strean 

Have the students conduct a survey of the plant and aninal life within and 
along the strcan. Tncir investigations should include the follot/ing: (try to 
get the students to realize the fnllowinc through a questioning process) . 

Plants 



(a) where growins, strean bottom j attached to rocks, floating on side on the 
bank next to the water 

(b) gcner<:l color 

(c) relative abundance 

(d) inportance to the strean 
(c) nane 

(f) physical conditions of where they arc found 
Aninal s 



where found - under rocks » in water, hiding In the bank, 
color 

relative abundance 
Inportance to the strean 
nace 

physical conditions of where it ms found 
noticeable physical adaptations to its habitat. 

After reviewing what the students are to be looking for, divide the students 
into groups of two or three and assijjn their work to collect data on the three 
areas of t^c investiijntion. Rcnlnd then to fill in as ccnpletely as possible, 
that portion of the data sheet for which they arc responsible. If any cf the 
student groups finish with their data before the others, ask then the help 
another student group to caiplete their section. Be sure to instruct the 
students doing the chenical analysis rot to dunp the chenicals Into the water and 
not to get then on their skin or clothes. 

When all students have finished in the collection of their data have then 
assemble at the tenchinn station and proceed to exchange the results. Discuss 
the results obtained by the students and enphasize the questions which follow 
the recorded data. After all the data has been conpiled, discuss the inter- 
relationships between the physical, chenical and biological characteristics of 
the strean, anphasizing that all of these factors contribute to the ability of 
the strofan to support life. 
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Select a few of the orcanisn^ disccvcrciw nnd discu5;8 tliuir relationship 
to the totil environnoit of the str-^i^Li. Ask the students ths followinG' 

where wis tho orsanlsu found? 
why was it founi there? 
what docs it use f'^^r food? 
how does it got its food? 

does it hwe any special body structur^iS or fon:s which hwlp it to 
live in that part of tho stroan? l^-^t are the structura and how are 
they helpful? 

does it have any natural onanles? Did you find any? Wera thare as 
nany of the enCLiics as there 'jere of the prey? llhy not? 
What would happen to this anin:2l of the velocity of the water Increased? 
If the tenperature of the water increased? If it becar.e r.cro acid? 
If the water could not carry as nuch dissolved oxygen? 

FOLLOW-UP ACTIVITIES 

1. Carry out water analysis of several different strcans- Conpare the 
results. 

2. Research the various cheraical substances that my be found in water. 
Detemine thti, acceptable levels and how an excess or lack nay affect 
the life in the strean. 

3. Carry out experinents within the classroon on strean organisn to 
detemine the effects of selected pollutants on the behavior and 
ability of the organisn to tolerate increased levels or decreased levels 
of substances. 

4. Research the or^anisns discovered and develop profiles on their survival 
needs and relationships to other organisms. 

5. Sone aquatic organisns are indicator organisms. ?Iake up a list of 
organisns which indicate specific water characteristics. 
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NOLDE FOREST STATE PARK 
ETTVIROirilE»lT(\L EDUCATION CENTER 
R.DJ 1, BOX 302 
RE/\DI:^G, PENl^SYLV/J-IIA 19607 



ACTIVITY 10-S 



PAGES 



LEARNING EXPERIENCE: The Pondr An Ecosystem 



CURRICULUM i\REA 



Science 
Life Science 
Biology 
Biochemistry 
General Science 
Social Studies 



GRADE LEVEL 



: 7th 
8th 
9th 
10th 



CONCEPTUAL THEME : The pond represents an ecosystem; a biotic 

community along with its habitat. 



1^ 

OBJECTIVES: 



Upon completion of this activity , students will be able to; 

1. Demonstrate recognition of physical pond features by describing and 
comparing variations in c'cpth, 3pocd of ^mter flow, bottom composition, 
enbankment grade, oxygen lt:vcls, carbon dioxide levels, and total 
hardness of the water. 

2. Identify several microhabitats within the pond by identification of 
organisms and describing their specific physical requirements are met 
by the microhabitat in which they live. 

3. Recognize the existence of a food web and energy flow in the pond by 
identifying organisms and their interdopendency within the pond eco- 
system. 

4. Recognize biotic comunitics by identifying plant and animal communities 
within the pond ecosystem. 

5. Identify the biotic features of the pond by identifying plant and animal 
varities found in the pond; their habitat, environmental needs, physical 
adaptations, and population distributions. 



CONCEPTS: 



1. Physical features of a pond vary according to the type of depression 
which retains the water and forms the pond. 

2. The pond as a whole maybe c-nsidered a ecosystem in which organisms live 
within mmy different microhabitats. The life forms found t^thin the 
nicrohabitnts are specifically adapted to their physical surrounding 
and environmental needs. 

3. Physical features of the pond can be described in terms of depth, current, 
bottom composition, embankment grade, water and air temperatures. 

4- The chemical features of the x*»atcr within the pond determines much of 
the life which can exist within the ecosystem. Oxygen levels, hardness 
of the water, pH, available nitrates and phosphrates, all contribute to 
the health of the water within the pond and determines the type of life 
forms which can exist there. 

5. The pond ecosystem c^n be identified by the organisms and microhabitats 
which make up the unit. 

6. Within the pond we can Identify a complete biotic community made up of 
plant communities and animal communities that are characteristic of the 
pond. 

7. Within the biotic community of the pond, food chains and a food web 
exist in which there is a constant flow of energy and exchange of matter. 



MATERIALS NEEDED: 



Thermometers 

Nets 

Trays 

Plastic Containers 
Wood block & string 
Small clear Jar 



Oxygen kits 
T)^ kit 

Hardness Kit 
Yardsticks 
Binoculars scopes 
Secchl disc 
1 



Phosphrate & nitrate test kit 
Carbon dioxide test kit 
Pencils and paper 
Data Sheets 

Pond & Stream Identification Manual 
4 foot poles 



MATERIALS IffiEDED:continued 



Bottom Samplers 

Plankton Net « 
Specimen vials 

PROCEDURE: 

Note to the Instructor : This activity should be conducted in three stages. 

A consideration should be given to tha physical features of the pond, the 
chemical qualities of the water, and the types of living things to be found in 
the pond community. In order to conserve time, the student group should be sub- 
divided so that smaller groups of students can work on each phase cf the investi- 
gation concurrently. If sufficient time 1^ available, all students should have 
the opportunity to experience the methods cf meausrement involved in all of the 
sections. 

Think of this strean cf a small world within itself. What are the most 
obvious components of this world? (the water in the pond, soil on the bank, 
plants groi7ing at the waters edi?e, plants growing around the pond, larger plants 
growing some distance from the pond, any obstacles seen in the water). Where 
does this world get this energy from? What night we call this special conbination 
of physical structures and the living things found there? (Ecosystem). 

In order to organize out wrrk norc effectively, please look at the Data 
Sheet provided. You will notice th^it the pond study consists of three parts; 
A study of the Physical Features; A Study of the Chemical quality of the Water; 
A Study of the Living or Bictic Features. Under the column heading "Physical 
Characteristics" you will notice some things to discover about the pond. We will 
need to know the air temperature, water temperature, and bottom temperature near 
the shoreline. Where dc you suppose we shv-uld take our air temperatures? (Stud- 
ents should respond at several places to determine an average) We will also want 
to take note of the water color. Wow can be describe the color cf water? (Green, 
brown, clear, or colorless). As we take note of the color we should also notice 
the transparency. What do we call an object which light passes through that we 
can see through? (Transparent). How do we describe an object that only allows 
some light to pass through so that ce can not see clearly through the object? 
(Translucent). There are many different levels of transluccrxy. On your Data 
Sheet you will notice that there are colurms 1, 2, 3, Since there are varying 
degree of translucency, if the water is very translucent, check item # 1. If the 
water barely be seen throuch, check the column #3. If it falls somewhere between 
the tvjo, check the #2 column. What do we call an object which allows no light 
to pass through it? (Opaque). If the water is opaque. What does this tell you 
what is in the water?(much dissolved solids). We will also want to take note of 
the amount of suspended solids. If the dissolved solids meter is available, 
measurements can be taken directly from the netcr. If the meter is not available, 
have the students fill one of the specincnt vials with a sample of water. Tell 
them to hold the vial up tc the light and look closely for tiny particles 
floating around in the water. Have them note on the Data Sheets the amount of 
solids which they can see suspended in the water. 

Depth, is another important characteristic of the pond. The depth of a pond 
often determines the ability of life to survive within the pond. How do you 
suppose we should measure the depth of the pond? Students should respond; by 
dropping an object into the water which has a string attached tc it, and measuring 
the length of string until the object settles to the bottom. In order to determine 
the depths of the pond, we will need to get out over top of the pond to use this 
method • 
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-^n the Datu Sho.t you -'ill .i-^tic. t\.-.c ..r - t .r . . irirl; to ^n-' * 
j-v-^ -. v-"-" ': . -.-x- ' c-'.o-i • ; i'. '■. " " ''■^1 r.'.>tic . 

- 2'^::lr.r-.•.uc 3 3 --iv. . uic: c int-v^ :nr 

-.:;i?.rar.w.un i£ .r.. "o-.-t. t'. . -.---U. , - - -..i-.t ..r^ :>t^c . •''.'t--=v 

••-ti. iA?..rt t ■.. '"Vlicic ir/C" '(.'.■ -^.i. 'toe Tr--- - '-r_. r- t' • > r t trr i 

c»cr-i, t... tir- :"-;x.t Tr-r 3 . • l--'' " - - --'•i^ - • -'-'^ 

rcc'..; p..::i^T. .^.-r*: - -j-Ac-^l ■".It-- -. t-' - '.r : U 

T>;'-'. r- > 'MM TJ";ir.T c. . '■ r ■"1 \-.7 Ci. • r*-. r -'5 fl-- 

Dcscriba tho nithoi U3ln<» tha wod bloc': nnd the r.-^%sur-.i:l section fron suor -lint;. 
Instruct the stud,,nts to conduct at l:23t tiir-t trials. Thov ahouH rocori 
th.3 m&tars par s-cond for aac!-'. of the trials nr..-. cont»utc nv^vn^-. ^itcr 
aicli •jactir.n of the Jnt?. ".h-iot, you vill find a sarioa of qu.JSti-ns. These 
questions should an3*.,--=v::d is you arc coniucting your invcstip.o.tioa. surv 
to answ-r tn;^c as cont-lctcly -rn^ accur:.tjly as you can. 'Je ^'tll discuss the 
data nnd the ans-r-rs to thcsa qu.-sticna "i.^n ycu hav.- fini3h:;i your "ork. 

lo" turn to the saction cn th- \ata :i!>„..t ^'hlch :al«; trith chcnical 
characteristics of tha -r^t-r. Tiiy y-u 3uni>-gc it is inportant tn knc- tha 
c'lanical quality of the T^atcr ir. thu ooni? -'111 this have any affect on tho 
typ- of ''nir^^al l^fa? ri-^- ni-ht it affect th': nlant lif -? "■'hat ar ; s-na chanicals 
that VTe tTill be testing for?' :!av2 tho otudcnts l-'-l; at the list provided nn the 
Data Shidt. Identify the altrcviations that ar r-n tha shact if tha studants lo 
not kno-J '.That thay stmui f.>r. For axa-pU' p-, C% 0^, md (?p!i). In ^rd-r tc 
conduct the chcnical ttsts >7a n.^-d n^r -;ly t. f- 11-' 'the instructions siv^n in 
each of the kits. sure that y u read tha instructi no carefully, ani carry 
out each step rf the pr-cudure as it is pivon on thv, card. If you hnv.= any 
quastions ab'-ut tV; ttnas that ara used, bo curi you ask b-afora you proceda. 
^Jhan ycu hava coEplat-d this section of the :iat i Sheet -.n to acs^tar tha quastir 
Hints ara givan in aach vf the questions tc help you ans^rar tha question, 
■'j'^war th:.r:: as c^-.r!pUt..lya3ra accurataly as y.u car., '^-.-n !?a ara finished, wc 
■:?ill also discuss your findings about tha chcnical quality cf tha wat._r. Th-i 
last part cf our investigation deals ^zith the ani-al and plant life trhich^axlats 
within the nond. This of c.ursa t.7ill vary trith the season of tha year. 5ei-;ra 
having the students start their biolc^ical invastigati-^n, explain to than that 
nany forr^s of anixval life living '.Tithin the n-nd t,ill ranain activa evm during 
the wintcrtirae. I^o-revar, uany nore kinds cf c^rgauisns can be found in tha, Sprin? 
and surnartlraa. T-fiiy d- you supo-se t^e vill not find as many kinds cf organlsias 
in tha wintirtlrai as arc pr .-sant in the suEniartina? 

now turn to the section on the lata Shaet trhich nrcvUas space for you to 
record your findings -f plants and anLnals . You trill notica that the Data Sheet 
Is sub-divided for different ar^as T^ithin the ^ond. £^ sura that you exanine 
each area of the ocnd thoroughly barer a s=ins cn to tlic nest. Identify tae 
organisns as best you can using the bodes and jraides provided. Hcfora moving on 
tc the next saction be suri th.at yru include trtal nunber cf each hind '-f 
craanisms that you found in thn area. You t,jill netice that you ara to ^xanina 
the shcra just bcrdarin- the pond, tha pond ei;:,e, the pond botton, and thi 
floating plants. 

You xTill also want to detamina the different hinds -f aninal life present 
in the pond. Agnin, each area of the pond is identified cn tha Data Sheet. 
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Be sure to Gxmin^ ^ich iroa cirufully^ l -^^kin^ uuior r ^cks. l-^GS^ th^ under 
sides of Itivcs, as rmy different pi^x .s ''b -^Tj. p.vaii^.ble in th^ ^r^a. You 
^ust rGn^nb.^r thnt thu cr:?'ini3v*3 vill b j liliia': nnA th'^.t you ulll hwv to lock for 
than in ordor t- find then, ^jc^rd ?.-'^.in t^- niu- of ,.:ach different kind thnt 
you find, I/hen you hnv^ finished the isccticr. r^-C^rd thi t:^tal nun.ber cf c^ich 
kind thit you have frund. 

In rrder to exaTninr. thti -microscopic life vithin the pcni, vc- cf course 

need ^ laicrosccpw. l-e hav: ^ylta us ?incculir sc^^^p.is which will on^.ble us to see 
sonc of the larger Liicroscopic forus of life. Place n drop or tvr:> of pond vntcr 
in the pctri Jich3s and place the petri dish on thu staf of the bimxular scope, 
Zxaaine the rater for any lifu fom that nayhc pr^sont. If scne- appear green, 
they are properly algae. If they dc net apuenr jjrecn but so.', to bii noving cr 
STTirming they are properly animal forr^s. Try to identify as '^any different kinds 
of alsae and snail anioals foms of life as you can. List them on the Data Sheet 
and rxord the nunber of tha; that ycu found. In order to exaninc just on^ r2lli- 
rioter of vater, use an eye droppor and place tv*enty-two drops uf the rater in the 
petri dish . If this ancunt of water does not scon to be sufficient, double the 
ainount. Tut when you rec;>rd the nunber on the Data Sheet, be sure that you record 
only half the total kind of organisr-s that you observi-d. ^Then you have crupleted 
this section go on to ansv^er the qa^stion. You T?ill notice that th^^ first question 
is about nicrohabitats. List all the diff erent nlcrohabitats that y-'u encountered 
as you studied the area. :.3 yju identify the ;:icrohabitat Identify the aninal 
and plant forus ef life that uero living there. 

In order t2 understand hox? the crB^J^is^s interact within the pond, v/e need 
tc ex3::d.ne the different kinds which wa found* You are asked to construct a 
food chain or a food t;cb using the living thlni^s that you found in the pond. 
In ordor to do this ycu \^111 need to kn^^ what th2 organlsns eat. This Infor- 
nation can be found in the 'guid^ to sone snail f rash-water orj-^nisns' tliat will 
bu; provided for you to lock into. In :rder to diacran th.^. food web, sinply wite 
the nar^e of the erganisn, an! connect vith a lin*- t* orc^nisn upon which it feeds. 
Do the saae for all of the other crganisus that you find, until all are in soae 
way related to all the othvirs. 

In order tc conpltita th^^^ nicrcsccpic study, sa!eol:.s cf t?ond water should be 
taken back to the claissrocn to bo exr^jiaed under the nicroscope. Organise st'eh 
as the paranesiuir* 3 aDoebo. stantor , watercella , cladifora , and otherc that 
should be present, should be record. 4 and worked into the f:^od w»-b. 

FOLLOU-UP ACTIVITIES 

1. Visit 8^-veral ponds and conpare the different kinds and nuribars of 
nicroscopic organisns livinr; within the water. 

2. Conduct bacterial tests of the pond water that was brought back tc the 
classroon. If sanpl^s were taken fron different ponds, they will nore 
than likaly C'-^ntain different ancunts ani kinds of bacteria. The 
inportance of the bacteria to the '?.cosysteri of thf* pond. 

3. Using an plankton net tike sev-ral sanplcs of the crcinlsns livin3 with 
in the water of the pond. Identify within the sanples such organlsns 
as Danhina, Cyclops. Have th.:. students culture these tiny 
crustaceans Td.thin the classroon. nxaninc^ the effect of light up-^n 
their growth. Sxanine the tyoes of fnof' which tJiey roquire. Place 
sone predators within the tank, <?nd obsurv; rhat happens to the popu- 
lation of ^ the crganistis. 



4. Visit s3V{jral pcrds la differ ont sric-s of IjvalopTTvatit » Idsntify 
tha c'liractcristic j?f the poivl vhich ar^h unJ^r {joiag the mtural pro- 
cess cf a3inB> such ns occurs uuritis pcnJ succession. I.ic:;tify changes 
in acidity, -xy^Gn content^ ctirbon dioxide contant. 'lalnto this to the 
decaying process which occurs within the pond. 

5. Conduct 2 study of prni ad^c succssicn. Dsvclcp the concept of the pond 
naturally filling in with dwbri, anl the Giii^rgont plants nrogrcissing 
to^^ard the center of thi pond in til t'.i- pond no longer exists ♦ 
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>TOLDE FO^.EST STATF PA??K 
E?JVIROMWE"TAL ^.DHCATIO^^ cF>tt'?'^ 
R. D. 1, Box 392 



ACTIVITY IQl-S P^^^^S 4 

LEAR^'I"0 EXPERIEMCF: The dacldious woodlaM in ^'Tinter^ Identification* 

of forest associations. 



CrpjLlCTJLlPI A1KS • General Science 

Biology 
A$^riculture 



GVJ)F LE^^ ^ 10th. 

11th. 
12th. 



COT^TCEPTU'i THE^ 



Identification of trees in a forest coinmunity indicate 
that only certain trees can successfully compete in 
a ^lant association. 



OB JECTIFIES : 

Upon comnletion of this activity, students T'ill b^. able to; 

1. Identify tr^xs on tha basis of -^ntar charictGristlcs; (ie. tt^ip:s, 
buds, and bark) by using a dichotof^.ous key. 

2. Identify snccific associations of trees in the forest conraunity by 
li$5tinp. the types of tr':?,cs identified. 

3. Identify doninant, nredoninant, and subdorinnn.: traes in t^.a forest 
community by count inp nonulations and observir.j* interactions anong 
co-existin? trees. (Includinjz recognition of competion for sunlij'ht 
sini noistur^a) 

4. Describe the vertical strata of the forest ccnnunitv by identifying 
association ronbars as nart of the "reedlinc'S "saplinj*'', ''underst'^ry' 
or " canopy V 

CCnCFPTS; 

Characteristics of printer nhase twies, bark and buds can ba used to 
identify trees usin? a dichotonous key. 

Plants in a forest conminity comete »^ith cne-encther for lif^ht and 
ncisture. Those nost able to survive the conditions .set by the don- 
inant ncnbers arc n^st likelv to succeed i^A eventually replace the 
doninant fnr^s. 

Doninant trees in a forest connunity establish the conditions for 
the ftrowth of other c^munity ncnbers. 

Prednninant trees are those ich are itinfrt nunerous in the connunity. 

Subdoniinant trees are those "hlch tolerate the c^nditl^ns set by 
the doninant soacies. , 

Trtjcs occunyinn certain vertical levels in the forest connunity helf 
U3 to undr^iatcsud tha t^roccflS of chancre occurring In the forest connun 
ity. 

MATrilM^t 

Handbooks t Connon Trees of Pennsylvania 

Sunnary T)ichou>*toti^ koys for di^r-fd^nus trees (wintar) 

Data 5!hp»ots 

Pencils 

Cardboard for vritinp 

This activity nay be used as a study of a plvon (identified) nart of a 
forest or as a conparative study involvinp, the distribution of trees in 
t^?o (2) or nore different forest cormunltles. 



1. 
2. 

4. 
5. 



FIKLD ACTTVITY* 

As the student rroun n^^vonchea the arei bii studied, i^k the students 
to pfenerally survey the plants they can see fron distance. 

Key Questions; 

'1. Can you distinguish anonp any of the kir^s of trees in the forest? 

2. VThat features of the trees did you use to rr^ke p distinction arvon^? 
different kinds? 

(Some my have le.^ves: conifers, others ^lill v.^t: docidlous) 
Tall - Stt/iII, Color, '^''oxture, ty^e of branching. 

3. Do the trees in the area see^i to be mostly ^nc rr two kinds, or arc 
their nany different kinds nixed? 

4. Do you think this x7o.-dland is youn?, or old? T-That standards of ase 
did you use in ostitnatin'^ the a<»e? 

During the summer, trees easily be identified by observing the leaves.^. 

Could we identify any of the trees by leaves now? (Yes- examine the ^^round 
fnr leaves that have fallen) Have the students quickly collect as many dif- 
ferent kinds of leaves as they can. 

llave the students identify as many cf the loaves as they can. Could 'tg 
use this as a clue identifying the trees now? (Yes) Is this an accurate 
^,cans of identifying trees in the winter? (No) ^-^y nrt? 

Pick out two different trens nearby one annther. Compare the parts of the 
tree, ^^at differences can you observe? (bark, t^r±<r branching » texture, 
lenticels, bud arranc^emont , leaf scars) 

;\s students identify differences point out cormct vocabulary terms and 
hsvG students use the terns in describing, the differ^^nces o^served. 

Leaf Scar ^ Mar'c nn twi^ where last season's leaf fell from the stcn. 
Usually found just bel^'/ the bud. 

Bud Scale : The hard outer covering, of buds. 

Pith Partitions^ The nith Is the core -f the tvi^. VThen sliced lenrtth 
wise you siMnet-ftnes see partitions like the run^ nf a ladder. 

Catkins ; Thp.sc are little stiff tassels (often one (1) or two (2) 

inches lon^) that hang on some trees, frequently found cn 
the birches. 

Witches' Br/v^ns; Seen on harkb^^rry, like a bunrh or tani^le of twl^^s. 

a 

Teminal Bud: Bud at end of t^*'if». 

Lateral Bud^ Buds on sides of tvriv^ jt stem. " 



ERIC. 



2. 



We CM use these ch.ir^icteristics in "inter to identify the tresis usinp a 
dlchotonous key. 

First: Look for the V^s. V-nta thotr arr/m'tenient , shape, size, and scales. 
Pay srecinl attention to buds nt the end of the twl;^. 

Second*. Ix)ok for the leaf sc^_rs* Note the shrme, location on the stem, 
and the nrran'^cnent of the dots in then. 

Third: Look for other clues. Thes*^ nay or n^.y not he nresent: hric>ht 

colors, thorns, catkins, neculiarities of nith, snn, twir or bark. 

Fourth: Read through the dlchotonous key and is you read each statenent 

answer ?s "true or falseV If the first "1' ^oes not fit, -o on to 
the next "1". ftian "1'' fits, then take ''7" under the "1*^ that fits. 
And so on until vou reach the answer. 

Divide the students into c^rouns of t^ro or thrsp.. Pave then select an area 
of defined limitations or use narkers (rnnes) to nark boundaries. Before 
students are i?lven their assirtned areas, oolnt out that they are to record the 
name, location, and size of the trnes in their area on the data sheet. If 
students are unfaniliar ^-Jith the terms "seedlin*^'', **sanlin^" an-' "cannr^y", re- 
via'T these terns with the student^. 

seedllnn " 0-3 feet tall 

sa'^linr = 3 - l'^ feet tall 

understnry = 10 - '>'^ feet tall 

canonv » tallest, fomlnc' roof of forest 

Ask the students to select a nearby tree and as a rrr»un, -^ttennt to identify 
the tree usin,? the dichoton:>us key nrovlde^. Heln the students nove ste^-by- 
sten first exaTTsinin^i; the tt^^s, then branch characteristics, buds and bud 
scales and leaf scars. Have the students take notice of the snail dots vlthin 
the Leaf scars. 

T^en It la evident that students ^rill be able to use the dlchotonous kiy, 
send the students to their assi^tned areas* ^.enin-^ the students to carcfallv 
fill In the necessary infornation on the ;!nta sheot -'S they t^rn-ms?? through 
their work. Instruct the students to identifv as nany of the trees as they 
can recordinc^ the number of trees in the area in vrhich they are xmrkinq. 

As the stu-^ents nroceed to Identifv the trees in their area check each crrou^ 
to be sure the keys «e belno^ used crrrcctlv* As a tree Is identified have then 
check their Identifications a'^ainst the ^Ictoral f^ul^es -provided with the 
''C'^nKM^n '''rees '^f Pennsylvania" handbo'-^k. 

Alln^t sone tine fnr the students to c^^n-^lete their "ork. After all student 
prr^uns have finished their work, assemble the students and review the data 
that has been collected. 

Sone Kay Guest inns for discussions 

1. t^ich of the characteristics of winter trees vis n^st uspful in Idcnt^- 
fyinr the tree in question? 



2. Hov 'nany -different kin'^.s co*^' * ycu i'^entify? 

3. Were there any ynu could n^^t I'lentlfy? ^*?hy? 

4. TJhat kin^s of trees are the tallest? Are they Primarily one kind or 
several kln<^s? ^^Jhat ^^rt of the verticil liver of the forest i£ 
fcrme'l by their ur>r»9r brioches? ^^oul.^ th>?se t^aes he consi^ere^, T>rG- 
iomln^irit 5 H.^^nlnnnt, <!ub'!oT?.lntant? ^ov 4o the<5e tr^^es effect the 
crovth of the other trees? Do' they connate '^»non? ther.selves for liHit 
or noisture? 

5. TThat kinds of trees arc f^iml in the unrlerstcry layer? Are they the 
same as the c?*no'?y trees? 

6. ^'That kinds nf trees ^id you find in the snolln<- layar? Are they the 
same t '^if^orent ft^'^ th^r^a fominp; the cano'^y and unf^erstory? 

7. T*Jhich kind of tree was the r^ost nunerous? .*re these the predominant , 
doTTiinant or suhdoninant sneciG:S? 

8. KoT-' can y^u account for this kind bGin^^ '^nst nunerous? 

9. T-^Thich of the trees you identified wul^ be considered subdoninant? ^*^.y? 

10. What kinds ot sea^.lin?>s did you find? ^.'^re thay tho sane is those 
nakin^ uo the cano'^y and un^'^erstory? 

11. VJhat will ha^nen to the see^^Lint^s? Will they prow to the extent of the 
larcer trees? Hill all of then survive? ^^Jhy or why not? 

12. T-Jhat kin'^s of trees would y^u expect to survive in this forest? ^'^at 
<>rowth characteristics ^rill they have to oorcss? 

13. If '^'e catne %ack to this forest in 50 years, and re'^eatcd the 9.^ne 
study tTould '.je find the sa^ie kinds of trees in the sarc nunerical dis- 
tribution? ^Thy or T.7hy not? 

FOLLOW UP ACTIVITIES - 

1. Research the trees identified to detertnine s*iecific 'rrowth features in 
forest conditions J, (ability to compete with other nenbers of the forest 
cotmunity) 

?. Research the serai staf»es of forests in the 'Tenrsylvania" (Tennerate) 
forcr^" regions. I'tntify climax stipes sind trace the successional 
stages. 

3. "Repeat the stu-!y In a coniferous fnrest' usin*^' dichotomous key for' 
ever?»reens. 

A. Repeat the study durlnvr snrln-T or surrner ccndit as tiain^ leaf chcr- 
acteristicj? ii^nti^y t'-ee*^ In for'3Tt c^^.**iu ;ity . 
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ACTIVITY ITOIBER 301--S ?^GV.S 3 



LEAEIIIHG i:XPEPvIENCE' Geological Succession 



CUP-RICITLUM AREAS : Geography 

Geology - Earth and Spaca Sciences 
Physical Science 
Agricultural Science 
Art - Landscape Features 
Biolocy - Paleoecology 



G-'.ADE LEVEL : 7 th 

8th 
9th 
10th 
11th 
12th 



CO ICET>TUAL Tl'.E!ffi : Topographical characteristics and biological activity 

interact to progressivoly alter features of terrain 
resulting from past geological activity. 



OBJECTIVES 



After compliatlng this activity stud3ntn vii.i: 

1- Identify several geological forces vrfiich have caused the present 

topographical features observed and describe hov? each has altered the 
land surface. 

2. Ec able to identify some physical and biological agents involved in 
soil formation from rock. 

3. Identify wind, water, and tenperature variations as physical factors 
at work in altering topographic features. 

4. State the role of plants and animals in contributing to soil modifica- 
tion and in al taring physical topographic features. 

5. Des be how the topography of an area may determine the types of 
plaaLS and animals present. 

ITIIT COUCBPTS 

1. The earth's surface undergone a slow process of change resulting 
in present day topographical foaturas. 

2. Geological forces such as uplifting and falling of masses of rock, and 
glaciation in the past dcterrine basic topo£raphic features of an area. 

3. The presence of sedinentary matnmorphic. or igneous rock are clues to 
determining the geological history of an area, 

4. Hind, rain^ running water, and temperature variations are physical 
factors which contribute to altering toporraphic features and soil 
formation. , 

5o Plants and anii:als also play an imprttant role in soil formation and 
in altering topographic features of an area* 

6. Topographic features of the area may determine the types of plants 
and animals present by establishing: physical environmental character- 
istics to T/hich organisms must adapt in order to survive. 

MATERIALS 

soil auger 

100 ft. piece of cord string marked off at 10 ft. intervals 

two stakes 

compass 

geologist* 8 pick 
lata sheet 
pencil 



FIELD ACTIVITY 



Select an area viiero th^ro cousi'Iorablo difference in clov:ation within 
about 100 feet. Instruct two of Zae s;:adcntG to stretch a 75-100 foot length 
of string between then while one is stinJins it the highest point and the other 
at the lowest point. Uavo the students separated by at l:ast 30 feet. Both 
students should push stakes into the ground -/here they a^Q standing and attach 
the piece of string to the stake. 

How would you describe the surfacu of the land around you? Are wa standing 
on a mountain aide in a valley, or on a noun tain top? ^Jhat have you observed 
that enabled you to decide? 

Have the students walk 50-lCC feet avay from the string perpendicularly. 
*^Pretend that there ^roi^o plants growini^ directly under the strings and diagram 
the surface of the land in the box or the data sheet." Ccturu to the original 
site) Each of you v^alk as straight a line as you aan under or adide of the string. 
An you walk identify on your diagraiu ^rhat material you find making up the ground 
surface. (Exataple^ illustrate for the students by vall.lng sone distance and 
idfintify sandy sollp louidcrs^ staall rocks strean etc.) 

Fas this (muntain sido) al^rays been as we sec it nor;? !-niat do you suppose 
it would have looked likei before the tine that plants and anicials appeared 
on earth? Before the tine that wat*^r as a liquid appeared on earth? (It may 
be necessary to rovi^v? earth history) "That earth forces caused the formation 
of these mountains? Are they young or old mountains? Hou/can you tell? ^^tiat 
has caused these mountains to v^ar away? At the highest point on our line Jld 
you notice the outcrc? of rock? What is the color of the rock? Is it the same 
color all over? Is the rock a solid color, speckled, or layered? Do you 
suppose the rock is the sane color below the surface? !!avc student chip 
away some of the rock and examine the inside surface. If the rock is colored ~ 
differently inside? ^^Ihy is the rock a different color on the outsiee* Examine 
the inside of ths rock with a hand' lense. Is the inside of the rock a solid 
color? Does the color appear in lumps? Can you sec many smaller stones of 
different colors? xlo^^ do you supi-use this rock was formed? ^^Tiat kind of rock 
is this? (Sandstone or conslomerate) What could coTiclude alout the geol- 
ogical history of tuis crea from this rock outcrop? 

On your maps you indicat&d that you found soil, ^Jas the soil the same 
color everyi^here, you walked? T4hat was the color of the soil? Does this tell 
you anything abbut the minerals in th'^ soil? I'ow docs tht. soil feel where ^ 
plants arc growing? Is it the same in open arc*j? ^Jhy is the soil different 
in these two areas? (decaying organic natter from plants and animals) Does 
the soil have an odor? If you look at the soil clos^ly^ can y^u identify any 
materials in the soil? Pick a spot arbitrarily. Hot; far dot>m docs the soil 
extend? Is it the sane in its make-^up all t-ha way do^m? Rave the students 
use the soil auger, /oxaly-^e the soil to determine its make up. 

V/iicre did the soil cotuc from? Do you see any rocks lying about that have 
the same color? Do tha rccko show any signs of v/^-^thering? \lhat causes rocks 
and stones to weather (v?ind - rain - temperature nariatlons) Ask how each of 
these contributes to soil formation^ 



Collect several small stones frotithe stream and several from the ground. 
Do they feel the sane? How arc they iifforcnt? TJhy arc the stones from the 
stream smooth and polishtJ whil^ tho.z^^ 'vova tlio ground rii^ tiorc rough. Would 
you consider running water en inpor^- ..t agent iii soil fcrtaation? ^^Thy? !'?hat 
happens to the soil that is fomcJ 1/ running water? 

Do plants and animals help to br^iak doTjm reel: into soil? Can you kind 
any plants that are breaking the rock down ino oaoil now? (liav?. tham look 
for plants growing on bare rock surfaces) what kind of plants are these? How 
arc they able to gro^j on solid rock? Ho\- do they help to break the rocks down 
into soil. Can you find my other evidence of plants or animals contributing 
to soil formation? (Look for activities of burroving animals, decaying leaves 
Wi'yit plants growing out of cracks or crevices of solid rock.) Discuss wxth 
the students how each contributes to building soil. 

Are xm standing on the north, south, east, or west side of the mountain? 
Tlhich side of the mountain gets more direct sunlight? T?hy? IJhich side would 
have the higher average temperature? !?liy? ^Jliich sicb would retain the most 
inoisture? ^^y? How would the amount of sunlight, teii5)eraturc;, and moisture 
effect the " pe3 of plants that can live here? Ilor^ would those physical factors 
and the types plants that live here determine the kinds of animals that 
can live here? 

FOLLOW-UP 

1. Visit other areas such as flood plants 5, mintain tops or combinations 
of topographical features. Determine the past geological activities 
which caused their dcvelopm'^^nt. Kave student compare the results 

of various gt-ological activities and identify the topographical results 
of these activities after many years of weathering, 

2. ilave student conduct investigations of various biomes such as 
chaparrals, tundras, tropical biomes s and dei;^it biomes to identify • 
geological activities which have determined the topographical 
characteristics and set the physical environmental factors affecting 
the life fomis found in the biomes. 

3. Visit a very steep mountviin side. Determine elevations and other 
physical factors which contribute to the occurrence of zonation* Have 
them map out the mountain side to determine the elevations to which 
the various zones of plents occur. 

4. Eave student collect soils from V'^rious locations- Determine mineral 
content, organic natter, ^71 tor holding capacity, and origin of the 
soils. 

5. Have student collect several different kinds of rocks. Identify each 
as to its origin; the type of soil which results from its breakdown, 

6. Ask students to visit a mountain top and dr-^u a landscape of the pan- 
oramic vi&4. Discuss each of the dr?.wings to how the hills, moun- 
tains, valleys, or rivers cone to be. T^rawing should show variations 
in flora. Tiscuss the reasons for the variations observed. 
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CONCEPTUAL THEUE 



Critical observation is basic to 
understanding organisms, objects and 
conditions in the natural environnent 



OBJECTIVES 

Upon completion of this activity, students will be able to: 

1. Denonstrate the use of senses in cl/5crvlng by describing verbally an 
object or condition shov7ing the use of at least three of the senses. 

2. Describe the parts or units of an object and demonstrate an under- 
standing of the relationships of the parts to the whole by recognition 
and analysis of the functions of the p?^rts. 

t — — * 

3. Relate color, fona, textures, and ottur qualities of an object to 
function by selecting a random object and verbally describing and 
discussing its qualities. 

4. Identify general physical and biotic conditions of a selected natural 
area. 

5. Identify, by selecting a randon organism, the needs of the organisn and 
relate verbally the dependencies of the organism on the physical and 
biotic characteristics of the area. 

6. Select an object in a given aroa and relate its relationship to the 
'whole*' area in vhich it was found. 

7. Describe a "niche ' by selecting an organisn at random and identifying 
the specific physical and biotic conditions which nake Its existence 
possible, also adaptations of the organisn to the physical and/or 
biotic features of the 'niche'. 

COaCEFTS 

1. We learn about our envlronnent through the use of our senses. 

2. Scientific tools and nachlnes are simply extensions of the senses we 
already possess. 

3. Color, fom and texture of an object are qualities we can observe 
directly and use as clues to understanding the n'^tural world. 

4. The parts of an object or organisns have specific fom and function 
which relates to the perfomanca of the whole object or organise. 

5. The physical and biotic conditions of ?.n area will dctemlne what 
organisms can survive in the ^.raa. 

6. Organisns are specially adapted to survive under very specific 
environmental conditions; any slight envlrorciiental change will havo 
some effect on the organisn 

7. Every organism has sone effect on its physical and biotic environment. 

8. The Itmediate surroundings, its physical and biotic features which 
nake possible the survival of an organisn because of its adaptations, 
is called a niche. It is the Intimcy between a specific organism and 
its environment. 



H^TERIALS 



1. Hand lens 

2 . Binocul.-\rs 

3. Thenaoncttrs 

4 . BinocularscopoS 



GUIDE NOTE: Full advantage of seasoml chanscs and conditions should be taken 
advantage of for this activity. l^.ke naxinun uso of such topics 
as seed dispersions, natter and energy cycles, aninal hmes and 
behavior, habitat conparisons, object conparisons and adaptations. 



PROCEDURE 



Concept; Using Tha Senses 

Instruct the students to look for sone interesting object sonewherc near 
then. Ask then not to tell what the object is. Ask *ne of the students tc 
describe the object as completely as possible. Use leading questions such as: 
What color is the object? Are there oany of the objects nearby? If there are, 
are they all the sii.ie color? sane size? Does the object nake a sound? Is it 
alive or non-living? If it is alive, could we recognize it by its sound? What 
kind of sound vould it a?ke. Can you pick the object up? If you could would 
it be light or heavy? Does the object have fom? If there are mny of these 
objects; Do they all have the sane fom, sane size? How would It feel if we 
were to touch the object? If ue were to hold the cbject in our hands? Would 
you want to taste the object? How would it taste? Would it be safe tc taste 
the cbject? Does it have an odor? How would you describe the odor? 

Repeat this process with several other students. When finished, ask the 
students if they noticed how the objects were described. Kelp then to identify 
the senses which are nost comonly used, and those which should be used ncre. 
Ask one of the students to get the object they were describing rind ask one of 
the other students to describe the object. Compare descriptions. Vmat did 
they forget to aention? Did they use all of their senses in describing the 
object? Repeat the process until it becones obvious that the students are 
using at least four (4) senses in observing an object. 

Concept: Extension of the Senses 

"Much of what we observe is described by conparing things we can sansk. 
For exanple we can see when an object is "big" or "snall^'. Pick out something 
(object) near you that is 'big" md pick cut another which is -snail" . Ask the 
students, one at a tiae to relate what they chose. When all have answered ; 
Conpare the objects they identified with one another. ^Riich is the largest? 
Irtiich is the snallest? Is there sone object near that is larger than the 
largest? Smaller than the snallest? Are we United to what we can see, hear, 
snell, or feel? Are there objects around ua which we cannot feel? Are there 
objects around us which we cannot see, hear, snell, or feel? If there are, 
how do we know they exist? tJhat tools or machines do we use to observe 
things near us now that we cannot see, feel, snell, or hear? Find sonething 
near where you arc standing which you can just barely see. How would you 
describe it again. Exataine it under the binocularscope. Now describe it 
again. 



Peel the soil. Dc:scribc its tcnporatura • How v-ru or how cool Is it? 
Can you gueso whit its tuppariture i^l Ho\t can we fiivA out its tixact 
temperature? Have one of the students rca^ure the soils tenpcraturt:* Feel 
the soil in sone other -ircn. Is it the.- s^ne tcnperatur-^? ^v'h^t tenperature 
is it? If tine renains this sane t'..chniquc cnn be cnploycd v/ith other senses, 
identifying anplificrs, hcarinr aids, snellins objects, air polluticn test 
equipment, and tasting. 

Concept; Relationship of the parts to the whole. 

Find an org^nisn nearby which secns to be r.ade up of several parts. 
What parts can you identify? How are they different frcxi one another? Hcrw are 
they alike? If a part were renoved fron the object, how would it affect the 
object? V?hat does the part do for the object? Do the parts work separately 
or do they wcrk together? If they work together, ho\-7 dfo they work together? 
Can you see any parts th.nt are ''specialized'" to do a certain job? IThat job 
are they specialized for? Could any of the parts be ror.^ved without inter- 
f erring with the work of the others? Tliink of the organisn as a part of the 
area where you found it. Could it be reincvcd without effectin^^ the area In 
any way? How would its ig^Beval ssffect the area? What Ao you suppose would 
happen if there were too Aany of these "parts'' in th?t area. 

Concept: Recognizina physical and bio tic features. 

How wculd you describe the area th-t we are standing in? Lead students to 
describe lighting, temperature, r»ir novenent, available space, soil charac- 
teristics, typhis of plants, types of anlnals present* Repeat the process with 
a siiialler area such as un'^er a fern st^d, a fallen lor, or some other nearby 
natural feature. Why are these plants stowing here and not soaewherc else? 
Lead students to recognize basic needs of organisns such as lisht, available 
uoisturej protection, food source, etc# 

Pick out a snail area. Ask students to find scne organisns. ^Jhcre did 
you find the organism? Why. do you suppose It was there and ict somewhere else? 
How does it get its food? its water? Was it hiding? Mhy do you suppose it 
was hiding? Does It stay there all the tine? When it leaves, where do you 
think it goes? Does its color match the place where you found it? If not, 
i^hy not? If so, why? Exanine the pr,rts of its body. Do any of its parts help 
it to survive where you found it? Hew are the parts used? Conpare several 
orpanisns found at different places. How are they adapted to live in the 
different places? How are they similar in structure? How are they different?^ 
Does the shape or form of the body tell you nnything about how it lives? where 
it lives? T%at are the physical characteristics of the place where you found 
the organisn? As specific features are identified: What wruld happen to the 
organlsn - or how would it react If the amount of light, the tenperature, 
the food source, or anotxnt of water present, vrere taken away* Does the ors^nlsn 
depend on these features for its survival? Associate the term "niche'* with the 
concept of dependency of the crganism^s survival on specific environnantal 
eoaditions. 

FOLLOW-UP ACTIVITIES 

1. Investicate the use of scientific apparattis within the school of what 
senses are thoy extensions? 

2. Critically observe a particular living organism to detemlne the 
specific uses of its body parts. Detemlne, according to its physical 
structure, in hew nany different kinds of eavironnents and what kinds 

3 



of cnvironncnts could it possibly exist? 



3. '^•^tcrainc spcicific.?lly tha linitntions cf tho hu!:i.?.n senses. Conpare 
hunnn capabilities with th:su of cthor :5r3anisns. Rel:^te the differences 
that r.re discovered to need in terns of survival an<! enviromnental 
adaptation for specific raocl«js of life. 

4. Identify the characteristics of specific niches of sone selected 
organisns. Investigate anl identify then as a part of a larger unit. 
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PAG2S 



LEARNIMG EXPERIENCE: Contnunlcatlons: Organizing sentences and 

recognizing parts of speech: Nouns, verbs, 
and adjectives. 



CURRICULUM AREA 



Language .Arts 
Creative Arts 

Self-Exprcssion: Cocnunications 



GRADE LEVEL 



6th 

7 th 

8 th 

9 th 



CONCEPTUAL THEllE : Patterns and Designs in nature provide opportunity 

for practice in using parts of speech and sentence 
construction. 



OBJECTIVES 

Upon conplution of thi? activity stulants v±ll 

1. Utilize at least thro^ of thc^ir scn<;c3 in describing objects found in 
the natural environncnt. 

2. Identify adjectives as descriptive words having sensual qualities by 
listin:; wcrds which describe oLjccts fcun' in natur.il cnvircninents. 

3. Identify adjectives ?.s a means of c^mniunicatinr einotional reactions 
to objects and events by using adjectives vrhich descrile their own 
reactions to the objects experienced. 

4. Recognize words which name or Identify objects as nouns by preparing 
lists of various objects found in a particular area, 

» 

5. Recognize words that connunicite sone change or action as verbs by 
listing, action woris associated with the objocts icfined. 

6. Structure conplete sentences using several adjectives describing the 
noun. 

7. Create rhythnic sentences and identify the grannatical parts of the 
sentences they have written. 

CONCEPTS 

1. Adjectives are words used to convey characteristics of an object 
or an event, 

2. Adjectives also comnunicate our emotional response to objects or events. 

3. Most adjectives arc words that connunicate sunsual .quality of objects 
or events. , 

... V ' 

4. Nouns are words which cotmaunicatij identi*:y of objects and events. 

5. Verbs are words which cotanuinicati^: action or change or an object. 

6. Sentences are conplete thoughts which convey information through 
verbal or vnrittun connunication. 

7. Organization of words (nouns, adjectives, verbs) gives a thought 
rhythn and aids in effective cotamunication. 

MATERIALS 

Cardboard for writing 
Cardboard frames 
Pencils 
Paper 

Papers impregnated with several odors 
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FIELD ACTIVITY 



Before usin? this activity, the inrrructcr shcml'^ select a natural area 
irfiich has a variety of sounds, sights, .n! natural qualities. Such an area 
night be found near a rapi^.ly floxrin'^: cre^h or !?tro'^n. 

Have the students sit quietly in a sari -circle arcund the instructor. Using 
the snail papers, impregnated with i^lentif iablo odors, have the students write on 
a piece of paper at least txjo fords that describe each of the odors they sotill. 
This should be done for each of the papers. Allow soric time for thought. When 
the students have finished selecting their words, ask each student to raad the 
words they have written on the paper. As their word choices are given pick out 
those xTords which ire used most often. Do any of the wrds selected identify 
the odor? If so, v^^hich? Which of th*^: words that were nentlone- :lo you ccmsider 
to be the best words to describe the odor? Repeat this line of questioning for 
each of the odors that the students have described. 

Select v^^o or threa objects nearby x-Thich have different textures. Pass the 
objects ai^ang the students. As each student feels the object ask then to w^ite 
down on the paper two wrds that describe the scnsnticn they experienced wheiii 
they felt the objects. Ac^ain review the words chosen by the students. Pick out 
those words which seen to be the ones nost frequently ust,d. 

Ask the students to sit as quietly as they can for a ninutc or two. At the 
end of the minute or two, ask the studtmts tc vnrite on the paper at least two 
words that describes what they coul ! hear or what they could not hoar. When all 
the students have finiGh'^d,apaln revie" the vords chosen. Select those words 
which arc used nost fr:quently. Have the students underline or write down on 
the paper the nost frequently used wor'^.s for each of these .ictivities. 

Select two ejects nearby T^Thlch c«'uld produ'^c noise. For exanple a dried- 
out branch naybe laying on the gr-^und nearby. A reck nay be als^ selected. 
Ask the students to close their eyes* Ask then to concentrate using their sense 
of htiaring. While all the students are concentrating with their eyes closed, 
break the stick. Ask the students to wite two words on the paper which describes 
what they hoard. Again review "the word choices and select the wnrd or words 
used most frequently. Do any cf the vords chosen scun-' like the souod th'\t was 
heard?. If so, in what way? Point out to the students that descriptive words 
arising out of the use of their sensr^s often help to identify the object or source 
of the souni itself. _ _ 

Select two or three objects nearby which vary considerable In their 
appearance. Variations night involve colTr, fom, shape, and size. Point cut 
the objects to the students. Ask the students to write two words describing the 
objects visual appearance. When the students conplL^te their writinr; review the 
words chosen. Select those words used nost frequently with each of the objects. 

All of the words they tiave written on their paper are words which describe 
objects. What dc we call the miis which describe objects? Ask the students 
to write the followJnp on the paper: 

The is , , 

, and . Have the student fill in the last 

four blanks with the adjectives that they had selected as the nost frequently 
used In the exercise just conpleted. After they hwe finished writing in the 
adjectives ask then to fill in the blank following the word "the" . Inquire of 
each student what object they chose that would have all of the characteristics 
which they have placed in the last four blankf. 
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Ask the students to pick out sonc cbj^ict nearby. Vsk then to write on 
their papers as nzny woris as they can think of that descrTjc the object. They 
should not identify what the object Is. the stu-'onts h^.ve finisha-l, ask 

each of the students to rca'! the tier's tb.y hnve written on thotr papers. As 
they finish their list, isk the oth.,r stu'cnf.c tc try to identify what the object 
was that was observe!. After the object is i'ontifici, ask the students in 
general, whether the words chrj n wore ' .nes for describin?^ the object. 
Ask the students to identify how many of th^ SkZ^s^s v;ere used to describe the 
object. Do any of the words chosen ly tho In^ivi'ual reflect hew the individual 
feels about the object? Wliat iid yx-^u (thv2 listener) feel about the object as 
you heard the list of words that describe ^ it? 

Have the students select a^^^ther oT ject nearby then. Ask the students to 
write three cr four phrases which convey their indivi-lu-nl responses to the -ob- 
ject. Exaiaples should be given such as^ as heavy as , as beautiful 

^-s , as snail as ........ When the students have finished ack then to 

verbally exchans^ the written phrases they have on their papers. As each 
reads the sot of phrases, inquire of the other students is to hc^ they think the 
writer felt about the object that they wore dcscribin;::. 

When we connninicate , vrc attempt t'^ convwy n conplete thought or an idea. 
A coiaplete thouf^ht cr an idc-? If It is spoken or written cc^uld be a sentence. 
All complete thoughts cr conplete sentences have throe vxnin parts tc then, lliey 
have words that il^ntify the c!.ject. Therleworls that describe the object. 
Ther*e words that tell about the action '^f the object: what it does. In this 
next exercise wc are c^oin^ tc it^entify the objects that vc see. 

Distribute the cardboard franes anon-^ the * tu 'cnts. Ask the students to 
focus looking throurrh the franes, on an area ib-^mt five feet avjay fron thenselvcs. 
Instruct then to concentrate on the object that they see through the franc. 
Instruct th2 students to nake a list :f all the objects they can sec thf^ugh 
the franc. When the students hivo finished, inventory the objects which the 
students have identifiu"! on their papers. Which objects w^are seen most oft:3n? 
Which objects were seen least often? ^-Thn identified the nest objects? 

Select three or f^^ur of the objects the students identified. Takin;^ one 
object at a tine, c>ive the object sone -'.ction. Tor exanple if a rock was 
Identified, Pick up the rrck and drop it. Ask the students to write words on the 
paper which describes what the object did. Inventory the action words that the 
students have written on their papers. Repeat this with two othor objects. 
Words that identify objects are called what? Words that tell of the action of 
an object are called what? Fron the work that we've done so far with words what 
are the three basic parts of a conplete thought? Have the students identify 
adjectives, nouns, and verbs. As they ilQnt^t^^e terns, ask then to defir.vi 
what each does for the sentence or conplete thought. 

Have the students once aqain use the franes to focus on an area a short 
distance away. *\sk the students to inventory all of the objects they sec in 
the frame and list then on their paper. Vlith each of the objects they list, ask 
them to also identify adjectives th-'t describe those objects. For exanplc 
colors, textures, snells, sizes, and shanes. With each of the noun r^nd adjective 
'jroups, ask then Iso to write several action words with each p.roup. When they 
have finished the: ' word ;;roup8 have the students develop sentences usinp, all of 
the words associated within a group. liThen the students have finished the exer- 
cise, ask several of the students to read the sentences they have written, /^sk 
the other students to identify the nouns, adjectives, and verbs in the sentence. 
Ask the students if there is nore than .mc noun. More than one adjective. More 
than one verb. 
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Another typ^ of w:^rd we cftun find conplote sentences is a word which 
describes the action. Action words wc cill verbs. A word which would add to 
or describe the action vo woul! call nv a^/erb. Ar,k the students to selujt one 
sentence that they have vnritton nu:l -Iter thi. sentence putting in a word which 
helps to describe the action vjord. Ex-^arl..: Tlic orip;inal word niy be "a leaf is 
falling to the rround''. Revised 'mttin > in tlic -i^dvorb, the sentence mirht read 
"the leaf is falling nently to the ^rounl. ' Uevic-w the revised sentences with 
the student group. Have the studc-its identify the adverb within the sentefice. 

What we have done thus far sinply involves idcntifyinf*, describing, and 
giving action to comon jccts that ve see in cur natural environnent. Let us 
try now to be a little nore creative. 

For this next exercise, I would like you to sf^lect two objects in close 
proximity to one another nearby you. Quickly sketch the objects on your papers, 
as you sketch the objects, try to give then some character, "'iat is; give them 
life. MSke then look lifc-iikc on vour paper. As though they were individuals 
that could cotmunicate with one another. If these two objects could speak, 
what ao you suppose they would talk r.bout? What would they say to one another? 
Under your sketch write a few^ sentences that tninht be what the one object would 
say to another. xUso write what the other object ni^ht replay. A conversation 
between two individuals is called a dialcj^ue. I would like you to place a 
caption under your drawing that is a dialor^ue between your two individuals. 
Allow your students some time for sketchlnr: and for writinp. When the students 
have finished ^ask then to show their sketch to the other students and road t:.e 
dialoj];ue they^-ivc written as a caption under the picture. As each student rcadf 
their sentences, ask tl- other students if the sentence is a complete thou/>ht. 
Ask the students what makes the statenont a complct;^ thought? Repeat this with 
each of the students, r^vlr-^ each an opportunity to show their original ideas* 
«^elect a few anl discuss with the students why these two objects wer;^ chosen by 
that individual. Ask the students how they think the writer felt about the 
objects as created the dialogue. Was the r^riter able to convey their emotions 
in their writing? !'7hat emotions dii the writer feel? 

Ifext we shall try tc do some more creative tvrxtin:^^ only this tine instead 
of writing a dialof^ue we're goinr tr wrlto a short poem. What is a poem? How 
does a sentence in a poem differ from a sentence that we normally use? The 
students should respond that sentences are structured to have rhythm or rhyme. 
Read the following for the stulents as an example of rhythm in a s^^ntence. 

mN 

The ratn is raining all around. 
It falls on field an^^ tree, 
It rains on the umbrellas here, 
Andr on the ships at sea. 

As this is ireti^ f or the students, ask the students where there is rhythm 
in the sentence. Ask the students where there is rhyme in the sentence. 

Ask the students to select some object or event which is occuring around 
cnem now, and vrite a short poem which has rhythm and rhyme. Allow the students 
some time to be creative. If some have difficulty ask the student what most 
impresses then^about where they are. H-nvo them write about that. After all the 
srudents hava-eocpleted writln?? their- shert poems, have each read their poem to 
the class. As each is read, ask the students if there is one, two, or moroi 
sentences in the poen. Have the studrut re-read the poem being questioned. 



Identify Iti their sentences the p.irts of the sentence studie! in this activity. 
Students shoul'. La aMo. t.^ identify nouns, alj^ctiv^s, vcr^s, an I a.^.vorbs. 

If tine rcmins at the end tb!,s activity, the activity can be continued 
by reviewinf! the sentences th-t they h-ve written. While reviewing the sentences 
have the students point out the trXcr :f tU. suntence parts as they occur in a 
sentence. For exanple; does a noun c nc f-'rct cr 1-st? Do the adjectives come 
before or after the ncun? Do adverts ccnc. before or aftar verbs? 

FOLLOW-UP ACTIVITIES 

1. Present selected o!.jects to a class. K-ve then write shcrt poems on 
the histories of the object. 

2. Present several objects to the class. Ask the students to list as 
nany adjectives as they can based only on their senses. Have the 
students use the adjectives in sentences. 

3. Present several selected oljects which have action qualities. Have the 
students I'st the ver^s which could applied to the objects. Have then 
use the verbs in sentences. 

4. Hav^ the students write .descriptions of natural objects. Have then 
Identify nouns, adjectives, adverbs, nnd verbs used in connunicating 
a conplote thour:ht about the object. 
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"OLDE FO^.EST STATE PAR" 

E?f/irv.o^r;<ir'TAi. fT'^'C^.tioh ceitter 



ACTIVITY 



451-S 



LSARimiG KIPERIE'^CE; Noise in our Knvlrotment 



CUSRICTILUH inSAS 



Social StuidiiS 
Life Science 
Biblory 



G2ADE LEV3L 



7th 
9 th 



CONCEPTTTAL THE-'fiS 



Itany of the soun-is we experieiico 
in our daily lives, resulting from 
nan's tcclmolory; can be considered 
noise vrian cotapared to sounds of 
undisturbed natural environments* 



OBJECTIVES 

Upon completion of this activity, stud^"?^.ts ^^iH ba atlo tc 

1. Recognize nois3 as a natural quality of our environment. 

2. Demonstrate an increased av-arcniss of natural sound by identifying 
sounds of an undi5»turbc;d natural anvironnent. 

3. Distinguish between sound an^ noise by identifying whoso sounds 
which are pltasant and i^^ose ^jhich arc unpleasant. 

4. Identify physical sources of sound in netrual environments, 

5. Identify biological sources of sound in undisturbed natural environments. 

6. Demonstrate an awareness of the effect of back;;»round noise on our 
perception of noise intensity. 

7. Demonstrate an awareness of sounds in our daily lives often over-looked 
by identification of thos^ sounds to which have bccone accustomed 
and unconsciously accept. 

8. Identify and cosparu sound produced by the result of mn*3 technology. 

9. Identify aoise pollution as thu collective result of many sources 
of sound in our daily life- 



CONCEPTS 

1. Sound is a natural quality of our enviroument. 

2. Sound which is unwantt^d or unpleasant beconos noise. 

3. ilost of the sounds ve would experience in undisturbed natural environ-- 
ments or that arc produced by natural causes are not to be considered 
noise. 

4. Sounds maybe the result of mxr^ly physical events that occur In nature. 

5. Sound experiences in undisturbed natural environments maybe the result 
of animal or, plant activities. 



6. Sounds that we normally produce in our daily activities may seem louder 
or less louder in a natural environment. 

7. Our perception and a^-xareness of the apparent Intensity of sound is 
^affected by the amount wf background noise we experience . 

8. We often Ic^rn to accept noise as part of our natural environment - 
t'e become insensitive to sound due to constant exposure. 

MATERIALS 

Four (4) Cassette Tape Recorders 

1 laical instrument per group (such as a Clarinet, piccolo) 
Plastic bags 

Rubber bands P-^iper Yardsticks 

liasking Tape Pencils 

1 — 



LEAD ACTIVITY 



Before beginning the field wcr!:. It -rill be necessary to mka the children 
aware of sone sounds th-it thfcy ehnnld expect to hear In studying an un- 
disturbed natural euvlroncent • sucrt iDcriod of tine should be spent on 
generr.l aw/\reness. To acconr>llsh t^ls, it wuld be beneficial for the 
students to listen to such records Insect Sounds, Bird Calls, Or Sounds 
of the ITlght. ?ollo\fln^ cnch of thes^ records discuss xrith thj students 
the sounds that they havo hecrd, !iurlng tha discussion, identify the 
sounds as being sinply sound or noisa. During the discussion it Is 
essential that tha students reconniJte the difference bet^Tcen sound and noise. 

In order to prepare for tbe trip the cassette tape recorders should be 
checked for recordinr^ effectiveness. All recorders should be set nt the 
same voluno for recording. A snail niece of jiasking tape should be placed 
ov.^r the volur^e control. This is to avoid the students ".ccidcntly altering 
the volune during the recordlng.lt should be pointed out at this tine, that 
all recordings of sounds should be made at about thc.^ana distance of their 
sources this v/tll be Inperative in dcteminlng sound IntcnsitliLiS. 

FIELD ACTIVITY 

After the stud;.irits have experienced sdne natural sounds, the group should 
be sub -divided into snaller grouos so th.?.t each ^roup uill hr.ve a cassette 
tape recorder. 

Discuss with the children, the reasons why they ^ re vl^sltinr an undisturbed 
natural area to loaku sound recordingd. In order to becono a^;arc of noise 
problens in our cornunitles, tt^ jrust first be able to sort o"f those sounds 
which we should consider nois.i and those which we should not ccnsidor noise. 
Docs noise pollution sxlst within a natural undisturbed environnent? 
Before soliciting an answer fron the ?roup, have the group stand quietly 
for two or thrue ninutf^s and just listen very intently. \At the end two or 
three minutes^ ask theia what sounds thuy heard. Was it at anytine silent? 
Is it ever silent in a natural undisturbed cc^iminlty? - The children liay 
respond "yes" to this question. If t'^^ey do, continue the questioairig process 
by asking then if thure night be sone sounds in nature which we cannot hear. 
The response this question should be ''yes**. When they respond "^yes" inquire 
further as to what sounds they could expect to hear if their hearing were 
nore sensitive. Continue the questioning and discussion at this point, but 
be sure that the children understnnd that they will not be able to hear 
all the sounds that are occurinc; In a natural environment .This Is sinply 
because thalr ability to hear I3 United trtthin a specific range. If the 
concept Is difficult to gat across, it night be well to nention the ability 
of a dog to Tiear a whistle which we cannot hear. Theru are nany other 
exanples in nature in vjhich wc find nany aninals are able to hear sounds 
that we cannot hear. Ask the children to ijlve exanples of other sounds 
that exist li{*nature which we cannot hear, but that other aninals can hear. 

Today we are going to record sone of the sounds that naturally occur within 
an undisturbed envtronnent. To accomplish this, wo taust visit several 
different areas and several different environments. Why do you suppose 
this will bo necessary? The students should respond that different 
physical areas will be sources of different sounds. Ask th<^ students what 
kinds of habitats or environnents they ni^ht visit to record laany different 
kinds of natural sounds. As suggestions are given .by the students have one 
of the students Jot dotm the different sources of sounds. Distinguish, 
within the list, those that are tho result of physical qualities of the 
environnent and those that are bioloqical qualities of the cnvlronnent# 
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Ask the students to give reasons why the sounds they racord In 
different areas nl7.ht differ fron one another. Studc:nts should be let 
to realize such differences as con:?c3ltion of the forest floor. Tao 
abundarxo of plnuts in the inncdi^tu vicinity. The nrx?unt of background 
noisu in the innudirxte vicindty. 



Ask the students xrhat kinds of Bounds thoy s^culd record in the natural 
cnvironaent. Those th-it should be su^;,:;estjd if net nentioned by th3 
students include tha follo^rinr' tha ODund -^f wntur flov^inpj the sound of 
t'7ater falling, the sound of a studmt ^j^Jkinn; thrrurh /«n area, tha sound 
of a normal convorsaticn in a natural ^nvir-^nncnt , the intensity of 
strained hunan sound in an area, the solids of an area, the anount nf 
sound produced in a ;;roup conversati'^n \'ithln a n-^tural fcrcst-id area or 
open :irea; the sounl of bird calls and cthur arinal s^^unds, thi sound of 
traffic on a rural road, the s'^und of a nusical • Instrunent in a natural 
undisturbed cnvirontnont. i%s these activities jr rjiCordln^jS arc ncntloj ".d 
have the student prepare a list of the sounds to be roc^rded during th'^ 
activity. Instruct the students that each ^r:up shall record the sound of 
the stream from a distance of perhaps one foot. Instruct the students 
to place the plastic bag over the nicrcr/none, an*? secured ^rlth a rubber 
band. Instruct th^^Li to insert the nlcrcohone tip just beneath the surface 
of the water aad record the sound vhich is securing under the water. 
Instruct the student to go vt^ry close to a waterfall. Fave then record 
the sound of water falling of a distance of perhaps of two or three feet. 
The students should walk over several different areas perhaps Vro or three 
students at a tine. As the students walk they should not be talking but 
the mlcrophc?nc should be placed near their feet. This should be done la 
at least three different areas. Undor a pine forest, under a deciduous 
forest, over an open arc^ of ground* They nl.'^ht also think of doing this 
through a grassy or shrubbery area. Have two or three of the students 
conduct a noraal conversation, l^cord the conversation at a distance cf 
about four or five ieaz Eave one of the students yell, have onu of the 
students thistle, have one of the students play the nusical Instnin^nt. 
This should be repeated in at least tt:c areas - in a deciduous woodland 
and in a coniferous wocdl^nd. They night also dc this in an :>pen area. 
Have the student prnup st^md absolutely quiet. They should renaln standing 
quietly for two ninutcs. Have th- student group engage In conversation. 
Each student should be speaking while the recording is nade. If a r-^cordin^ 
of bird calls is avallabU:, try calling in thu local birds, /is th^; birds 
are call2d in, have the students r^^ord th^ bird call and estimate the 
distance at rhicl: it ira^ recoriei. 'lavo tar; staients visit the n»jirby 
read surface. IJavo thj^r. rocord thw sound of pasnln^ cars and truc':s- 

nince t.ie group 'rill bo -su*^ -divided t'> carry out t:ii^ activity, the crlcr 
in 'Thich the5»^ sounds are r^^corde:* ahculi le the satno f^r both ^reu'^s. 
This ^7ill !40 necessary fer later cr^^ariain. If tln^ is a factor during 
the activity i it ni^ht h-^ ^'iae to s^ni cn^ ^roup to one araa ^uch as a 
conif-^TOus forest, anl ^onl tha othc-r ^xcu^ to a tecldur^us fcreat *! araa. 
'\ li^it sliould alac be «lacr.J on the length of tini r:c'^rlin«5 'iach cf the 
oounds. suf,?f-8ted li-tlt ni<?*ht b z n-^ Inn^ iT tvn r\inutC3. 

^ftcr the groups have flnlshci m^;ln^^ thilr r ic rdin^s, repass c^.hlc the 
stuiwnts. 'Hvi j^ach pytnuri students tih ' turns plavlnr* bach thj fjounds 
thoy havc^ recorded in thn different areas, 'a the rccrdln'^s ar-j play^' 
back, liacu3!J 'd.th the students any ilffvrencaa th^t are nrtlceable 
in intrmsity. If it seons that one ar-aabfjnrbs laso scuni than another 
area, ask the students '-^hat r^asms thay can *Tlvn for tha ttffcroncc. 




The fcllwln'; or!-r sh-^ul! be strictly 'ib4::rr2'! in r^-^rUn^ s?un.!s 
for this activity. Th- list Is pr ^:itly ia cri r - f mtur-il •^ru.is tc be 
visitaJ. Or V^r "^f r'^x^r iin': gVuI'I Ovi "^-jcilucu^ Fcrast, n-nifemus Forest & 
ml finally On* n so^icc arati. 

Standlns CHii^tly 

Stulent valldns icrDS-s F^rast f 1 j r ^ . 

'Icmal speaklns IcvrA one student "^^^uitw' in 

'ior:.i?.l spetiking l^vul of t'-'*' stn! nts In conversation \ 

One student calling an tlicr (it 3r?''.t ^.ist-inca) ) Oecidtr us, 

One stulcnt TThiotl:; lJu:Uy 

Gr->up convarsiti'^n in t^hich ill n-rbsrs ^r-^ tiikin<^ / Conifcrc^us 

Group casuilly wnlkinj through arr^^n ^ { 

student plr^yin^ »us5c?l instrun:nt ! Forests, -^.iii 

Stud^t r>la.yin3 instrui:»v.nts loudly ^ 
Bird calls r C?ncn irca 

Other aaiiial s^unAs I 

Water running '""j 

Wat^r falling C *^treT- 

Un'ler watur sounl^ ^ \ 

Traffic 'n rur-tl r'^i'^ " "^.ovil 
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th:i roo^r .lines ir *. plr/.-*. ^^ic*--, hiv th .il'i - n:)tic( !lf f r i-c-^ in 
bnck'^r-^und n^dr^. '^-.-^ > r-f.r tr thi-s 13 biclc^^r ?un I noise? \ik thct 
aturicnt'3 T^^V.t iff.ict tU ir pV/^lc^l ourr. unlinrs \:\vz hi 5* -n th.ir racordinr:«= . 
\sk the stud3nt3 vhich th.. s?u-/ils th^y roccr,\o1 t^ruli bo c^n^if-.T : 
n'?in-.3, '^//c thr- <3^fe r-ii'^-m -^hy tlv^y woiili consider tha sr-unds n^isa. 
'Than c-^plotol, n-sk tli:: 3tu3 .nts if -^r./ of tho srunis -^r.. f?nilinr tc then. 
:)o ^jiy -^f the S'junls xcur r: th.^y liv ? '^lich of th^ s-un!3 J'*^ they 
h::.«.r dnily if ^.ny? - 

\3 the sicnnd o*\rt of this -activity ;tho stud::nts should ta'tjin t- in 
urb-^n ircn. Th^i s?.^o li^t th-it -.'^8 usv: in rccrrding in the unHgturlraJ 
aaturil cnvir-nrnnt c^n uood in urban onvironrint. TIio only oxccptirns 
irc the -rater runnir.^,, thc; -r^tor flr^rir*3, nnl bird Ithcr spcciil 

3ounia, thrci. in nun^er, c.n salactc^-^ frcn the urban ir:ji chos en, '^ve 
thi stuJ mtG p^rfor^ th: san^ s^nvA prcducing ^.ctiviti^s in tho xirhin environ 
nont as ^^ere p-:rfcrn^! in the unlisturbov^ natural c*nvirmn..ut • "Jhon they 
hnvc conplctod their rec^rdins^s, cc:npare the s-unds roc^r^el in the n-^tural 
cnvironnout trith these in the urbin ^nvironnont, Bnckjr^und n.iisc should 
aorr be obvious/ iTw:: th^ stuJjntc? il^ntify s^'ticif ically what sounds ±a the 
backrtround ar ^ t be c:nsidcrc? n-ise. H€ve th^^n id-'-.ntify those squads. 

FOLLO'T-UP ACTIVITI^? 

1. ^ivc the students visit nn -ria vithin th.; city x^hcr j cmstruction Is 
taking plac::, Tave thc^. record thn intensity f the sound produced 
by tho ccnstructi .n activity. C^uld this be c reared t; any naturally 
occur inf3 sounis? 

2. ilavc tha 3fedent3 conduct a cnr?parative study a-aong three selected 
areas within the city. For exanpL.. center city, the ^rin^re of the city, 
and the suburbs, /is seutils are recorded fron each of thiise areas and 
played back, the annunt of bacV/prcund n^ ise should be obvl ms; de- 
crcasin'; fr-n center city t- tho suburbs. Have the stuients iientify 
those scunJs t?hich ccnplias tb*^ backf^round noise, '!ave then study 

th;: S'^urces cf the sr-uni an"! rnc^nncnd p^eans of ^i^iich these annoying 
sounls could be c ntr:lle!. 

3. Havi the atuicnts vi^^it a rural arei vhich is transected by a najor 
hlrhway. 1?.vg the stuients .attempt tc record natural <5wunls in the area. 
Upon playin** bac'i the tape n tlce should be qlven t: th-^sc s^unla that 
Hre produced by the result cf the !ji3hvay. They th^m can bt: identified 
as n-^is t prllutants. 

4. Obtain dccitol acter. '^.eneat any -^f th^ ab^Wi activities or thia 
activity neasurinT specific intensity -^f sound in various areas. The 
results could then be conplied and charted 30 as f/^ InUcatc decreasing 
or increasing intensities of sound lev:ils associa.a*! with hunan 
comminities. 
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ACTIVITY NUMBER AfSk^ S PAGES 



LEASNING EXPERIENCE • Mr Quality 



CURRICULUM ^rjgA : Science: 31olo5iy, Earth, G^^neral 

Health 

Social Studies 



GH Aim^ v^ : 7 th. 

8 th. 
9th. 



CONCEPTUAL THETffi r Air polluti<?n is a najor onvlr^irnental problem. An 

un.'lerstandln^ of air pollutants ^n^! their effect unnn 
^^ivt^ and non * llvins obj acts is basic to recognition 
'^f the environinental nrob.len. 



Up^n cnnpletlon r£ this activity students will He able to: 

1) Identify nr^tural cw^nnents of air their orlf^lns by verbally 
nanlnn^ Oxycxen, ^Mtroren^ Carbon dioxide. Ozone, and Water Vanor 
and Identifying naturnl cycles as theiY sources. 

2) Identify nc^llutants of air by verbally nanln^ Sulfur Dioxide, Nitrofren 
Oxides, ?nrtlcul^\t2 substances, and Carb'-m Monoxide 

3) Tdentify sources of pollutants by verbally associating the pollutant 
substances trlth their sources; Industrial nrcductlon, energy oroduc- 
tion. Internal cnr:!.ustl^n .enrines. 

4) Verbally describe a niethod for testinrt fr^r nr»llution comonents 
resulting* from internal conbusti'^ en<»lnas after observing a denon- 
strated neasurenent, 

5) Discuss the destructive effects of SO2 on ^rtterials such as nylon 
after observing? fabric destruction nicr'>scooically, 

6) Describe airi connare the aiaount and kinds of ^articulate inatter in air 
by exHininin^? nlcroscoplcally slides unon vhich dust has settled. 

7) Describe thti effects of selected pollutant ^ases on plants by Indi- 
cating? on Bapcr differences in general health occurring between 
control and exnerlnental closed systens. 

8) Define a temperature inversion and ext^laln verbally how this Phenom- 
enon is responsible for najor environmental air nollution episodes 
by setting up and demonstrating an inversir^n situation in an ex- 
nerinental chamber. 



COMCEPTS 

1) Air is a nixtute of rases which havn a natural origin in earth's 
' physical and biological cycles. Natural "AIR" is composed of 7^% 

Nitrogen, 20.5% Oxy^?en, 1% Water Vapor, Ozone, Inert ?tases and Carbon 
Dioxide . 

— ^ _ 

2) Air pollutants are solids, liquids or gases Introduced into the 
atiaosphere which have harnful effects '^n niterials and living 
things. Ilan's technological methods of naetlnpj material needs and 
energy needs has resulted in pollutants suc^ f\s Sulf'^r Di^xl!e, 
Nitrof^en Oxides, Ozone, Carbon >fonoxide and particulate natter In 
abnormal quantities In the air 

3) Ifajor sources of air ^^ution include industrial processing, the 
autonobile en<»ine, power generating, and i^r^r'^ner solid waste dis- 
posal* 

4) Gaseous air Pollutants resulting froa autorjobile engines can be 
tested for chealcally by sampling measured quantities of exhaust or 
air* 



5) Sulfurous oxi^.es conblne with water vanor t*^ forn sulfuric acli In 
the atnosphere tihich attacks ani destroys nntorial ^co^.s an^ living 
cell^. 

6) Larpjc qu-intitles liquid an'? solil n?.rticulatGs are introduce'^. int<- 
the atnos-^hare every year causing* ecAnr»tr.ic loss, dacrcase*-^. visability 
and tenperaturo chAnj^es, 

7) Gaseous n^^llutr.nts such as Hydroj^cn Sulfide, Sulfur Dioxide, an--^. 
^Titrous oxides h?.vG a ^.of Inito harnful e^fsct on the health of ?lants 
and aninals. 

8) Tenperature Invarsi^ns are resijcnsible for najc^r air nollution 
epi8^<^es durln-- ^ihich pollutants becone -t:ran'>ed -ind concentrated. 



T^eXa Sheets 

KSA Universal Testino; Kit 
^Ur tight plastic oarl nrc ^n^. 
Balloon 

'^/l:>n Hosiery (15 rua^^) 
'*±croscope slides an^ coverlids 
Petroleun jelly 
Atomizer 
Hair dryer 



Candle 

Temperature Inversion Chanber 

2 - glass aquaria or terraria 

Seedlings - white nine, toniato, or alfalfa 

*ficroscones or binocularscopes 

transparent tane 
Sulfuric /xi^ 
Hydrochloric Acid 
Ariraonlun EydrnTci-^a 

Or Nitric \cid 



Cardboard Box with strini' 
Ice Cubes 



'^otes to the._Teachqr 

P'^rtlons of this ^ictivlty require prenartl^n m'^. /'ccu-iulatlon of mterl^ls 
for stu'^y i^t least one nrlor to the activity. The fnilotd.np Itens rmr^t 

be nreparc^.d. 

1) Construction of a tenper'^ture inversion demonstration ch^nber. See 
' Alt Polliftlon Exncrlncnts for the Science Classroon by the Comnonwealth of 
Pennsylvania, Department of Health' ("H73Yr727P) Pa^e 63. 

r ^ 

2) students -rast prenare petroleum jelly coated nlcroscope slides 

an-! expose them to the atitiosnhere in selected areas for at least five (5) ''.ays, 

3) Sample see-'Jin^^s nust be Reminata-! (t^nato, alfalfa, a stnllar 
sensitive plant) an^. ^lac^r^ in control an^^. experlnental situatiorvS for 1 to 2 
T-Tseks prior to obsetayat lotu ^ - ^ _ ' „ 

4) It is prerequisite that stu-^ents have sone kno^tle-lr.e of natural air 
coraposition and air ^^llutants. 

PROCEDURE 

Natural Connonents of Air (Intro^.uctnry) 

Have the stu'^ents ^.Iscuss the ^ihysical qualities of alr» Students 
nust recognize air as a mixture of eases. Once the conce!5t of air as a mixture 
has been established, have the stu^'cnts Identify the najor paseous conoonents 
of air. If necessary, ^ive thetn the proportional ouantities of each conponent. 
(See concent ^ 1 ). Ask th.3 students to write those conn^nents. Discuss each 
'^'f the comnonents with the students. Inquire as to their orlc^in and their fate, 
Exannle; Oxy<?cn is a nr^'!uct of photosynthesis and is used by anlnals durln<T 
respiration to oxillze fool for energy production. Have the students record 
the infornatior on the data sheet* 

Air pollutants ( Int rnduc tory ) 

Ask the^ students to identify the major atr pollutants. As the 
pollutants are identified j have the students consider their sources and harm- 
ful effects. As the Infomation is piven ask the students to record this In- 
ffirmtion on the data sheet. The foll-^ving chart nay be useful in conducting 
the discussion.* 



Air jiol lutants^ Cont ' ^> 



Poljluntant 


Sf^urce 


Haraful Effects 


Cirb'^n Monoxi-lG 


uutrs 


Disnlaces 0^ In blood, causes 
-dizziness, hea'^achG^j fatirruc 
slr^tT reaction time - en kill 


Sulfur Dioxide 


In:?us trial and Cnn- 
sunier coal an^ Sul- 
furous Oil fuels 


Irritates eyes, causes lun<^ 
dntna^^e^ddlls plants, rusts 
netal, contributes to stnop 
fomatlon 


^Titrncren Oxides 


Ilitropten containing 
fuels, naper mill 
products, rubber 


Forms a stinking brown haze 
irritates eyas and nose^ shuts 
cut sunllc^ht. 


Hydrocarbons 


unburned pctroleun 
fuels autr^s 


contributes t^ smon 
cause cancer 


Tirticulates - Smoke 

- fly ach 

- dust 

- fumes 


solid and liquid 
matter fron bum- 
inq fuels '^r trnsh, 
autos, building 
m^.terials, fertili- 
zers 


Soils clothe«» increases dirt 
in house , scatters ll'^.ht, 
carries poisonous r,as to 
lun;^s • 


rhotcchemical Sncf» 


chenical reaction rf 
Rases and particles 
caused by sun from 
gas nroducts and 
fuel burning. 


Irritates eyes and nose^^iff- 
\z*xZ.tY in breathing, danaaas 
cr'^'>3^damr,ss buildinps 



Diseases associated with nolluticn: Emphysera, Bronchitis, Ltm^t Cancer, Comcn 
colds. Pneumonia, Bronchial Asthoa 
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Foll-^vinr the Inci-f -^uct'.n-y discussion, have tho stuients hecomc Involve^l 
In Che foil'^v'inp: 



Ifeasurlnp pollutant s In exhaust cmnlslons : 

Using the plastic i^qrba ^ be<?, collect a san:>ls automblla exhaust. Test 
the sanple for hydrocarbons, sulfur dirxi^ie or carbon ^loxi^.e uslm; the Universal 
Testing Kit which gives a diract rea^in^ in quantity /v^lunes of air. As the ex- 
haust is sannled have the students explain the function and T>08Slble vl'^s of the 
instrunent. Allow the students to nake the readinn^s by uslne the comparative 
charts supplied with tha Kit. C^i^ars the reading's in '^pn with the folloT'^inp 
chart: 



Air pollution levels - "slf.nif leant ham" to the heilth of parsons, 



SO^ 1 ppra 24 hr. average 0.3 .-/v /o/, hr. j-^r^ency.-levp-l 

Particulates 8 COHc ^ 7COH5 / " 

SO2 & Particulates I.Sppn (Av.nf two)" 1.2 / " 



Carbon ^lonoxlde 

50 ppn B hr. (40 ppr78 hr.- emergency level) 

75 npn 4 hr. 

125 ppn 1 hr. 



Nitorpen Oxides (NO^) 



20 ppn / 1 br. av. 0.4/hr. enernency level 

* 0.5 prn / ?4 hr. av. 

Quastions such as the f ollotd.ng should be raised . Zn all cars emit the same 
'I'^iount of Pollutants? ^^at would make a difference in the amount of pollutants? 
He** !nip;ht we control ths anount of auto pollutants antcrlna the atmosphere? 
(ti?i3s transit, pollution control devices, not to Ist car idle, use non- leaded 
'^treoilne etc.) Was the reading we $ot indicative of a health hazard? How 
*yare you able to decide? 



Destructive effects of Sulfur Dioxide (SO2) 

What ^7ere the sources of Sulfur Dioxide. Have students refer data sheets^ 
Do you suppose there is a relatively lar^e quantity of Sulfurous oxides in the 
air today? When or where t»7ould ynu expect to find concentrations of this 
pollutant? Why? Wh^t makes Sulfur Dioxide a dangerous chemical pollutant? 
if students cannot answer explain the reaction of SO2 with H2O in air to forn 
sulfuric acid (H2SO4). T'Jhat effect does sulfuric acid have on materials like 
marble? rubber? plants? animals? synthetics like nylon? Lead the students to 
recognize that H«SO, is a ocwarful oxidant that reacts and decomposes material. 



aL0»AQnt6 sat up the fcllovlne Gxperlmants Supply ch© students 
f.^ti. pieces of nylon. Have them tl^ihtly stretch the nylon over a white card 
nlcrr^scooe slide and faaten securely with tane, Hsvo the students e»«nl no the 
nylon mrter the nicr'^scope or binocular scone an^* d-fneram the anpe-^ranco or the 
data she^.t Instruct students to bo conec-ffllly -wqre of breaks in the nylon 
threads. Have the students suspend the cards with nvlon in a car'^bo/'ird contr.ln^ 
er and Introduce Sulfuric Acid by neans of an atonizer. 



After the nylon has been ex^vsaed to the acid vapors for several tninutes 
have tho students ramove thair sample and examine -^t r'lain under the mlcrosccne 
and prenare a ^^iaj?rr.i!i. ^T^at differences did you n'^tlce In the nylon* 
many nylon threads were br^/an In your sample/ ^^at vas the average frr the 
clan's? Did you notice any '^ther chani?es In the aonearanc^ '^f the nylon after 
exposure? What x^ould ha'^nen if we put some other material in the box? Bo 
you think there is anouch in thci atmosphere here to cause this same 
deterioration in our clothq»? Where would this m^st- likely ttanpen? When do 
you suppose it would be m^st serious? Toes what we demonstrated here have 
anything to do ^tith our oersonal economy in buying clothes? In what ways? 

Particulate Matter 

Examine the petroleum jelly^covered slides that were qxpoaed to the 
ntmosohere at various •Places, under the microscope. Have the students examine 
the slidCfi^ it various powers of magnification and Identify the following: 

1. ^Tunber of Kinds of Particulate >fetter 

♦ 

2. How they distlnfmisheJ among different kinds? 

3. What are the different kinds observed? 

4. rfow many nartlcles observed 1' .he field of view under lo^; power 

Is the quantity the sme for all areas sampled? Where was the greatest 
amount collected? The least amount collected? Why? 
(See Data Sheet) 

Effects of pollutants on ^lant health 

. - 'Iscuss the reaction '^f ^0^(Sulfur^Bloxlde) with atmospheric water v'apor 
in the formation of Sulfuric Acid. In what ^mys could the acid affect the 
plant? ^Id the acid be taked Into the PlantT^Ho^? t-yould it enter? Does the 
plant have any natural protection against the nc atant? Do all plmita react 
the same tr a iiollutant? What concluslos could you draw about the location of 
the plant and the araount of SO2 In the atmosphere? 

^ ^ve the students ^xatnine the plants In the terrarlum which have been 
sirt^jected to Sulfur Dioxide and water vanor atnosphere for several ddys. Ask 
them to observe the leaviiS and stems for any signs of dama^^e and comoare the 
^^eral anneafance of the experimental plant with the appearance a§ the control 
otant, As'; theia to record any differences they feel :-re the result of the air 
pollutant. (See data shfet for questions) 




Instruct the etu'lents renove ri smll nortinn of a le^f nnd exninine uti'Jcr 
t!ic nict scot>e. Have them dinc?rw the appearance md generally describe any 
effects noticed as a result of the nrlluLmt. This should be recorded or. the 
.r^ti, sheet. Instruct the students to ex^'iine the contr^^l '^lant in the same 
way. (See dnti sheet) 



Temnerature Inversions 



Set UT>' the Inversion bn^x. Tlace sone ice in the bottom of the box to Goni 
thtf air within the lower chamber. Introduce warn nir into the unper chamber 
usln^ a hair-iryer. Introduce smoke into the lower chanber. \s the lower 
cb^.nbcr becomes smoke filled, remove the dividing? nlate. Instruct the 
3tudants to observe the t^yo areas ^^ithin the chanber. t'hy does mixing* not 
cccur? Can this sane thlnf» haonen in cities? Under *7hnt circumstances? Vhy 
'^Tould this be '^'^n^er'^us to' the nlants an'^ anlnals In thG city? T-^hat would 
hamen if ^^re he«»,ted tho air in the lotrer chanber? \n students rcs'^'^nd, heat 
the nlate in the bott^^. the Inversion box with r candle. Ins'^uct the 
students to nbserve what happens as the air in the bottom is heated. Wh^t 
chant»e has occurred? How can we exnlain this chanpo? ^V^^t is this process 
of warn air Xayerlnr over cold air and tranninc nollutants calle-^? 

Fnllny ^ un \ctlvitles . 

1. Test the effects of ooiratants on various ty^Bs of material. 

2. >fea3ure the effr^ts <^f Pollutants on alfalfa ^r tomato seedllncjs. 

3. Ctsnstruct a smo?? box and demonstrate the oroiuctlon of smos. 

A. ^teasure the ^'^llutants nroluced from auto exhaust and research the 
— health hazards associrited with the ^ollutvants* 

5. ^^search the ^latiohal, State, L^cal cnr*:rols for air oollution control. 

6. Devise a list cf actions cltzens can take t-^ nrotect th^^sclves fr^H 
air nollution^ln the hone, ^ 1 
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: Physical and Biotic characteristics 
determine t»hat kin.-'s of plants and 
aninals can live together in a siaall 
natural coosaunity environraent. 



:ERIC 



OBJECTrnZS 



Upon conpletion of this activity students xrill be able to ! 

1. rtudy a natural area, in an organized vay, to learn what klnde of plants 
and anliRal3 can livo together, 

2. List at ^east fwoz physical factors and thr^e bl^lc factors and describe 
verbally ho^T each has contributed to the development of the total environ- 
mant of thci biona, 

3. Identify, by vnriting, the dominant , sub-dominant, and praJominant plants 
in the blorno. 

4. Identify the effect of doninant species in controlling the <iTcr^th 

of other plant forms by describing in wrltins the conditions established 
by the dominant species. 

5. Identify sone corsinon aninal inhabitants and their hones in the aren 
studied by relating thulr physical requlrenents and adaptations to the 
araa studied. 



6. Relate the complexity of a natural comunlty to the conounity in which 
they live. — 

7. Carry out a soil profile study neasurlag soil layers and chemical = 

characteribtins of the soil. 

3. !?.elat6 soil characteristics to the plant forms found in the area. 

?. Compare population dispersions of plants by competition anon^ species. 

COl^TCEPTS . ^ 

1. T!ie kinds of plants and animals livinf^ together in a snail area ar3 
dependent upon the physical and blotlc conditions of the aroa. 

2« Physical factors such as lights teniper^tura, relative humidity and soil 
type effect th^ kinds of Ufa vhlch can survive. , 

3. Recognition of blotic factors such as dominant ^ predominant and sub- 
dominant plant soccles and tha abundance of aninal life forms are Iceys 
to xmderstanding the interrelatedaess of the life forms present and 
their dependence on the environment for survival. 

4. Soils aro cosiposad of organic andT In-orsanlc matter Thay ara 'altared 

by life forma in the area and detenaine what plant and animals can survivt. 

5. Plants a- animals within a glvan area oust compete with one another for _ 
their survival. 

ItimiALS NEEDED 

Ball of string • 2Mm^.r? Tj"7^,, 

Five (5) wood stakas <2 ft. lona) 6 p^u djf|iiv.«*rn^ Vn^ -»He€n 

Yardsticks " feW- P^-^'H 

Four (4) wood stakes (1 ft. long) '^UW K\H Qv 
Field Idantlflcdtlon Manuals - Trees^ Scrubs j Insects? Spiders | Fungi; 

" Weeds, Grasses. 

' = 1 ' = 



VljOD .'iCTIj^ITY 

!• Proccdur.: for layln? out the Quiirnt % 

Select a natural area - ^ field; vood lot; -:Ip.c of th^-^ vcoi?&, nc-^ir a stream, 
in a burned cv?r -ir^a^ etc. 

Instruct the students to lay out n lir?,^ sqa*ir^ ar^^a tflthln tbe location 
you have choson. Th>^ area shoulfi >c typicil ^nd roprescint?=itivo of tha larger 
ares in v;hlch you are x7orIcln?. IJs.i tour of the st-ikas to nark thri cornars. Rmt 
th3 strlns alonj the stakes fro:: corner tc c-^rn^r. Hake sure the corners are 
'square. Each side of the stringed area should be 10 yards long. 

Aft2r the outside lines have been set up, lay out ^^hat is called a grid In 
your quadrat. Use the short stakes at intervals of 15 feet on each side ind 
connect them using the string. Tha ar^a should appear: 



A 


3 




0 



15 ft. 



After tKa grid has been set up - divide the students Into four sroaps. 
ilssign each group (of approxiinatcly four students) to a dif fi^rent area ^thln ^ 
the quadrat (AjB,C, or t>) 

II. Identifying and Recordinn Plants in the Quadrat 

Have the students try to idi^tify as may plants^ in the qti/^.drit as possible* 
Make sure all trees and shrubs are identified, ^s the tre^s or shrubs arc iden- 
tified, have the students locate r.nd record thi^ on the data gh^^^t grid fora. 
Rave the studonts locate aach plant j by number, on the grid which is a map of 
thulr quadrat. Once a plant is given n nunbar, that number should ba used only 
for that kind of plant over and over again ^ every time' that kind is found. 4fter 
all of the plants in tha area have been numbered and recorded on the map, have the 
students mke Id-^ntiflcatlcno of tho plants, and total the number of them found 
in tha area. 

Tha Profile Dia^atn * Is used to deti^nnlne and record the kinds of trees and 
shrubs in each vertical layer of your Ouadrat. "The 'profile •should bw done aftur 
the grid is tinished. Trees and shrubis should be located in four layers: 

canopy roof top of the forest ^ 
undorstcry - below the canopy to 10 feet above tha ground 
saplings * from 3 to 10 feet above thu ground . 
seedlinES - from groimd level to 3 fact above the ground 

Have the students record (only once) each plant idcntiflad in the loft 
column on the Data Shiet; then, every tino a plant of the sama wxm is recorded 
place a stroke (1) in the layer column, '/han all the trees, shrubs, grasses are 
recorded, have the students total the strokes for each plant in aacy layer. 
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III. Idinclfylns -md '=»-Ccor-Un5 Ar.im.nl !/f : in t\ci Ouatrat- 

Now that the troes havo Cw3nil<^tiflc:d nad loc:itad and n 'profile' hss bean 
complstad, ^x3T?Jne tho at for of aninal life. Exanine th^ tree leaves, 

bark, shrubs, ^jndarsiJas of laav^s^nd loot: atun-^ tha plnntn grot/ing in the 
srcund. ' ^^^^X 

Id^intify tho aninals that you can fiui as bost you can. As the aniaals ire^ 
discovered have ths students r.xord th:: follovins iufonantion on the ''^ata Sheet'. 

Kind 
Color 

•Jhcre it was roun-! 

ScGdlins. ^jiderstory "^^^ ^ ^- 

Saplins 

canopy 

Object on vhich it vas found 
nur.ber 

IV. Mlcrohabit!2ts Study and Soil analysis 

tjfive the students soloct an ar^a In the quadrat and neasure off an area 
1 yard by 1 yard, which is ropr-sentativc of the area in uhich they arc t;orkln^* 
I'.ave them ttioroughly investigate the araa for kin^s of jlants and aninals. "Ex- 
plain that, the microhabitat ^r-a is tc bs treated the sav.i: as the Quadr-*- area, 
"dentifylT^ plants and their locations in th j ^ are^. Ask theo a-..so to 

p ;par3 the 'pr^^file study- u^sin?, the f allotting areas (3ae Data Sheet) 

Zone 1 - ground cov-r plants 
Zone 2 - loaf lit tar layer 
Zona 3 - decaylns :iatter layc"^ 
Zone 4 - subrsoil laysr 

Have the students oiace in their Hicrohabitat Study .^,c location of object 
such as anteal homo, rock<?, Sticks, decaying logs* tio^s, etc. 

Instruct thein that thuy are to irenove materials fron the 3' x 3' area as they 
study each zone end record the p-atvLiaid found. Whan tht soil area is reached 
they should dig out the soil and sort through it for signs of aninal lif-^. This 
information should b?i recorlo^ on the Data Sheet. 

V. Physical Character is tics 

T^arature - Have the students record temperatures of the air and soil 
and cortpute average tanperaturos . 

Ll ^htln^ - Ask the students to riccrd a description of the lighting of the 
fo^-.jst floor. The aticung of direct sunlight reaching the floor 
and the anount cf shading in various aruas. If ti light mtar is 
availible, r^ad the ntriber on th^ light ncter and record _fpr_ — _ 
i^ach area. 

^^t^lativ- Hmaidity - ^.alative hunidity Is an expression of the anount of 

moisture In the air cotiparad tc the ancunt that could be 
in the air at any given tine. Tor exaople: 45% relative 
hunidity wuld mean that the air was 45% full of watnr 
vapor at that temperature. 
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A Slln^, - psychr:^r.cter, ?-n instrun:nt u5 ii In measuring 
xcXnttv^ htiriJity, contains tr?o th^moretcrs, one of which 
has a '^.nu:5C cov^rit*;; ov*ir thi bulb. 7h^ gau::e is satu- 
rnt^id TTith T^it^r -^nd th?n allc'TC-i b-tn thcmonctars nro 
t^iirl.'.:! fcr scvural ninutas tc allo'/^hc. mt-ir to cvapo- 
rnt3. The inrj fir-^parr^turcs ir-, then recorded and the 
rcl-ttiv. h^ii'il'iity rv.id fr'-^n i chart. 

Soil Au-ilyats - Tharw ?.rc three things you c-^n liasily 
find out elK)ut tha soil in your quadrat. 

1. The d^pth of ilff:ir2nt layers of soil. 

2. Th- p'^- of the liff j^ront layers. 

3. The tjnperatura of ths diffun; t layers. 

1. Uso the soil auger tc ror.ovo a siizpl^ of sell. Only go -icm nbcut one 
foot. You nny easily soc color changes fron the to? t-o th:? bettor of 
the saiplc. Those colors hulp you find the different layers, "laasurs 

^h^ dcdpth of each layer and racord it on tho Data ?hact. "^-aper.t tha 

process in t^o other arens. 

2. Follow instruction vrtth soil pH tast kits. Have the studc^nts record 
tha of several layers. 

3. Using the soil thernorct^r^ record the^ tetter ature cf the vari:.ua 
layers of sell. It nay be noccssiry to dig a hole. Be sure students 
raplaC'ii all renovad oaterials in this activity* 

ifter all data b^s be-:^n collected*. . 

^Jhat are three different physical factors effecting the life the quadrat? 
:j& each is identified! llw does this effect the plants? the minals? 
Wiat ara sotpo biological factors effecting the life in the q ladrat? . Sone 
plants are calltid dominant because thuy set conditions that effect other 
planto and aninals. Iftiich plattts are doninant in this quadrat? Why have 
th ly I ;cr }r\^jy\TLtfl r\r: ^.r . cill^I '^r / ' i"^.nt ^ xauir. t^ry •'.re tV. :?.cst 
njr .T"e". "".ic'i ;pi'\nt'» '",r :r^I * iurit h^r«? "'liy ''^ ou-^*^^*o*' they arc 
predominant? Could a plant be dominant and predoninant at the sop^ tine? 
Sone are sub-doninant becr.use thi^ir population and growth is controlled by 
other plants. Which plants are sub-dominant in this area? ^Jhy are the sub- 
doninant and not dominant? 

VJhich layer of the area had the nost plants? 'Ihich had the fewest; Hot; 

can you account for the dlf fereaice? Scire the plants evenly scattered through 

out the area? Xftiy? or !TIty not? 

Where wera aost of the aninals found? Wavit reason can you give for their 
b^ing nore abundant in one area than iu another? IJid their color natch 
their surroundings? How does this help the!!rtb survive? ^ 

Survey and re^^/i^^^ the results of th^ nicrohabitat study. Conpare the 
rasxilts of th^^ nicrohabitat to the Quadrate. 

Survey and revlc*^ the r'esults of the physical characteristics, 'delate the 
physical characteristics to thi types of plants and animls found* 
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FOLLO^-KJ? /.CTIVITIES ' 

1. Conduct (^adtzt studies ia v-rii-'us irons. G-^psrs. rosulus obtained 
\an-i use thzn to id.^ntlfy tyous cf ^ion::$. 



2. Establish a ll^rbariun collocti'^n re?r;-3 anting r*.zA area surv^yad. 

3. '!ako s^iason survcyc of the sana ^^r^a p^riocicfilly. '^ot^ changes that 
take place and use th^. Infomiti ri in a sciscn^.l succession study. 

4. Develop other tacbniqucs for n^.isuring the nnitnal life -ilthin nn nrei 
and conduct tiomes studias* 
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